A=COM AECOM

130 Robin Hill Road, Suite 100
Goleta, CA 93117
aecom.com

Project name: Del Amo Superfund Site

Mr. Anhtu Nguyen Project ref: 60566446
U.S. Environmental Protection Agency
75 Hawthorne Street, SFD-7-2
San Francisco, CA 94105 Date:
July 13, 2018

CC: Carol Campagna, Shell Oil Products US
Safouh Sayed, DTSC

Lora Battaglia, APTIM

Patrick Gobb, NewFields

Edmond Bourke, C2 REM

TECHNICAL MEMORANDUM

SOIL VAPOR EXTRACTION PILOT TESTING
SOIL AND NAPL OPERABLE UNIT (OU-1)
DEL AMO SUPERFUND SITE

July 13, 2018

INTRODUCTION

This Technical Memorandum presents results of soil vapor extraction (SVE) pilot testing completed for the SVE remedy
components at Property 23 shallow outdoor soil and Source Area (SA)-6 deep soil, as described in the Remedial Design
(RD) Work Plan for the Soil and Non-Aqueous Phase Liquid (NAPL) Operable Unit (OU-1) for the Del Amo Superfund Site
(Site, Figure 1) (AECOM 2018).

SVE was selected as the remedy for NAPL-impacted deep soil at SA-6 in the Record of Decision (ROD) and for shallow (£15
feet below ground surface [bgs]) outdoor soil at Property 23, if warranted (USEPA 2013). Pre-design investigations at
Property 23 confirmed that SVE is required for shallow outdoor soil at the northeastern and eastern areas (Figure 2)
(AECOM 2017a). The pilot testing was completed to collect data sufficient to determine SVE full-scale system design
parameters for the two remedy components. The deep SVE remedy is required by the ROD to protect groundwater outside
the impacted areas by removing NAPL to limit migration to or contact with groundwater (USEPA 2013). Findings from the
deep soil SVE pilot testing at SA-6 will additionally be applied to the SVE component of the in-situ chemical oxidation
(ISCO)/SVE remedy. Pilot testing and corresponding well construction was conducted in accordance with Section 4 of the RD
Work Plan (AECOM 2018).

SVE is applied with an emission control technology to extract volatile organic compounds (VOCs) from the vadose zone for
mass removal; thermal oxidation was used for emission control during the SVE pilot test. Benzene and ethylbenzene are the
principal constituents of concern (COCs) at Property 23/SA-6. Additional vapor sampling and testing was conducted to
assess the potential for polychlorinated dibenzodioxin and polychlorinated dibenzofuran (dioxin and furan) compound
formation as byproducts while using a thermal oxidizer for emission control at source areas within OU-1. Dioxin and furan
sampling was completed by Air Kinetics, Inc. (AKI), an emissions/source testing contractor located in Anaheim, California,
under the supervision of AECOM.
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WELL INSTALLATION

Two SVE wells and ten vapor monitoring (VM) wells were installed in May 2017 for both the shallow outdoor soil and the
deep soil pilot tests (12 total wells) (Figure 3). Each SVE well has five associated VM wells spaced radially around it at
varying distances in the respective shallow and deep zones. Extraction well SVE-1A and monitoring wells VM-1A through
VM-5A are screened in shallow outdoor soil (£15 feet bgs). Extraction well SVE-1B and monitoring wells VM-1B through VM-
5B are screened in the deeper NAPL-impacted soil (>15 feet bgs) with the bottom of the well screen at approximately 4 feet
above the water table, which is at 46 feet bgs. Table 1 presents the well construction details for these wells. Attachment 1
includes the corresponding completed well construction diagrams.

TEST PROCEDURES

Pilot testing, field monitoring, sample collection and laboratory analyses were conducted in accordance with the procedures
outlined in Section 4 of the RD Work Plan and associated Field Sampling Plan (FSP; Appendix F of the RD Work Plan) in
April 2018 with details presented below.

Equipment

The pilot testing was performed using a mobile SVE unit (truck-mounted) equipped with a liquid ring pump and thermal
oxidizer that was provided, permitted and operated by CalClean, Inc. of Tustin, California (CalClean) under AECOM
supervision. The mobile remedial equipment was equipped with a diesel generator and a 25-horsepower liquid ring vacuum
pump capable of producing a theoretical maximum of 28 inches of mercury (in. Hg) in vacuum and 410 standard cubic feet
per minute (scfm) in total air flow. The thermal oxidizer used during pilot testing had a burner rating of 400,000 British thermal
units (BTU) per hour maximum and propane was used as a supplemental fuel (stored in an onboard tank). The temperature
set point for the thermal oxidizer during operation was 1,500 degrees Fahrenheit (°F). The stack was 18 inches in diameter
with a height of 17 feet from the base of the SVE unit. Equipment specifications for the thermal oxidizer are included in
Attachment 2. Temporary fencing was installed around the remediation equipment to create a secure compound located in
the lower east parking lot of Property 23 (Figure 3). Traffic cones were placed around the applicable extraction and
monitoring wells to provide continual safe access for pilot test readings.

The appropriate extraction well during each test was connected to the extraction system inlet manifold using 2-inch diameter,
above-ground vacuum hose (covered by traffic guards where appropriate) and Camlock fittings, with a section of straight pipe
with sample ports installed at the wellhead to collect field readings and vapor samples. Recovered vapors were routed
through a knockout tank to separate out any liquids then to a thermal oxidizer for abatement in accordance with South Coast
Air Quality Management District (SCAQMD) Permit No F24496 (Attachment 2).

Instrumentation

The SVE system was equipped with an inline Pitot tube with digital manometer to measure flow, vacuum and temperature
gauges, a Horiba field analyzer equipped with an infrared detector to measure total VOCs, and sample ports on the system
influent and effluent lines to collect vapor samples. The Horiba was calibrated to a mix of carbon monoxide, propane and
carbon dioxide to read as hexane equivalent prior to the start of the pilot test. Vapor samples for field monitoring and
laboratory analysis were collected in 1-liter Tedlar® bags using a vacuum sampling box, for the applicable extraction well
samples, and a sample pump for the influent and effluent samples.

A MiniRAE 3000 photoionization detector (PID) with a 10.6 eV lamp, calibrated to 100 parts per million by volume (ppmv)
isobutylene, and a Photovac MicroFID flame ionization detector (FID), calibrated to 100 ppmv methane gas, were used to
measure VOC concentrations for field monitoring vapor samples collected at the extraction wellhead. Appropriate moisture
traps were used to mitigate the potential for moisture influence. A Landtec GEM2000 Landfill Gas Analyzer and Extraction
Monitor (Landtec), calibrated to a mixed gas of 15 percent volume methane, 15 percent volume carbon dioxide and balance
nitrogen, was used to measure fixed gases (oxygen, carbon dioxide, and methane) as percent volume for field monitoring
vapor samples collected at the extraction wellhead and system influent. A carbon filter was used to obtain methane readings.

A VelociCalc® Air Velocity Meter 9535 was used to measure relative humidity, temperature and flow rate at the extraction
wellhead.

AECOM
\\Urssantabarbara\Santabarbara\Projects\_Proj\Shell\Del Amo\600 DIvr\601 - Aecom Prepared\Soil &
Napl (Ou1)\Sve Pilot Test Report\Final\Sve Pilot Test Report 7-13-2018.Docx 2/16



Memo

Dwyer 477-1-FM (0 to 20 inches of water) digital manometer and Dwyer Series 2000 Magnehelic® differential pressure
gauges were used to measure vacuum at the vapor monitoring wells. Dwyer Series 2000 Magnehelic® differential pressure
gauges, model numbers 2010 (0 to 10 inches of water) and 2100 (0 to 100 inches of water), were used to measure vacuum
at the extraction wellhead.

Baseline Measurements

Initial baseline measurements were collected on April 2, 2018, prior to step and constant rate testing for shallow soil and
deep soil gas. Ambient air samples were also collected during constant rate testing to detect dioxin/furan compounds to
compare to SVE emissions and to evaluate dilution air chemical mass contributions to SVE emissions.

Baseline pressure readings were collected from all extraction and vapor monitoring wells prior to operation of the SVE test
equipment. Vapor samples were collected using a vacuum box with sampling pump from the applicable extraction well, SVE-
1A for the shallow outdoor soil test and SVE-1B for the deep soil test, to evaluate concentrations in the subsurface. Soil
vapor samples were submitted to state-certified Eurofins Calscience Environmental Laboratory under chain-of-custody
procedures to be tested for total petroleum hydrocarbons as gasoline (TPH-g) by USEPA Method TO-3M; VOCs by USEPA
Method TO-15M,; fixed gases by ASTM Method D-1946; and methane by SCAQMD 25.1.

Step Testing

Step testing was performed during the first day of the shallow outdoor soil and deep soil pilot tests (April 2 and April 9, 2018,
respectively) in order to determine the relationship between the vacuum applied to the extraction wells and the vapor flow
rate. Step test data was also used to help select an appropriate applied vacuum for the subsequent constant rate testing.

Step testing was conducted by incrementally applying a vacuum to the applicable extraction well in four consecutive steps.
Flow rates, temperature and applied vacuum were documented every 30 minutes for the applicable extraction well and
influent line (post-dilution) during each step. Horiba, PID, FID and Landtec readings for the applicable extraction well and
treatment system influent line were collected every 30 minutes. Vacuum influence measurements were recorded
approximately every 15 minutes during each step at the applicable VM wells.

Vapor samples for laboratory analysis were collected from the applicable extraction well and the system influent line using a
vacuum box/sample pump and Tedlar sample bags. Samples were collected at the beginning of each step interval and at the
end of the last step interval. The sample analyses were the same as stated above for baseline measurement vapor samples.

Constant Rate Testing

Constant rate testing was performed for shallow outdoor and deep soil to evaluate system influent concentrations, radius of
influence (ROI) and mass removal rates. Shallow outdoor soil constant rate testing was performed from April 3 — 6, 2018 with
a constant vacuum applied to SVE-1A of approximately 163 inches of water (12 in. Hg), as determined during the shallow
outdoor soil step test. Deep soil constant rate testing was performed from April 9 — 13, 2018 with a constant vacuum applied
to SVE-1B of approximately 53 inches of water (4 in. Hg), as determined during the deep soil step test. Selected vacuums for
shallow and deep soil constant rate testing are further discussed in the Pilot Test Results section below.

Vacuum influence measurements were recorded at applicable VM wells periodically throughout the constant rate testing.
Flow rates, temperature, applied vacuum and dilution configuration were documented approximately every 90 minutes for the
applicable extraction well and system influent line. Temperature readings for the system effluent (and thermal oxidizer) were
recorded approximately every 90 minutes. Horiba, PID, FID and Landtec readings for the applicable extraction well and
treatment system influent line, as well as Horiba readings for the system effluent line, were documented every 90 minutes.

Vapor samples were collected at the beginning, mid-point and end of the constant rate tests from the applicable extraction
well, influent line and effluent line using a vacuum box/sample pump and Tedlar sample bags. As previously mentioned, soil
vapor samples were submitted to state-certified Eurofins Calscience Environmental Laboratory under chain-of-custody
procedures. All vapor samples collected during the constant rate testing were analyzed for TPH-g and VOCs; only samples
collected from the extraction well and influent line were additionally tested for fixed gases and methane.

AECOM
\\Urssantabarbara\Santabarbara\Projects\_Proj\Shell\Del Amo\600 DIvr\601 - Aecom Prepared\Soil &
Napl (Ou1)\Sve Pilot Test Report\Final\Sve Pilot Test Report 7-13-2018.Docx 3/16



Memo

Dioxin/Furan Compound Sampling and Analyses

Additional vapor sampling was conducted during the constant rate testing to detect the potential production of dioxin and
furan compounds in soil vapor combusted within the thermal oxidizer. Ambient air sampling was also conducted for detecting
possible background dioxin / furan compounds during the SVE pilot test.

During the shallow outdoor soil constant rate test, two 24-hour background ambient air samples were collected in sequence
from April 4 — 6, 2018 and three 4-hour SVE emission sampling runs were performed daily from April 4 — 6, 2018. During the
deep soil gas constant rate test, three 24-hour background ambient air samples were collected in sequence from April 10 —
13, 2018 and three 4-hour SVE emission sampling runs were performed daily from April 11 — 13, 2018. During each
dioxin/furan SVE emission sampling run, the thermal oxidizer system was operating at nominal capacity.

Sample collection and testing for dioxins/furans was conducted by AKI, an emissions/source testing contractor that is
approved by the SCAQMD through the Lab Approval Program (Source Testing) to conduct the sampling and test methods
required for dioxin and furan compound sampling and monitoring.

USEPA Method TO-9A was used to assess potential dioxin / furan concentrations in ambient air samples, which were
collected in a high volume air sampler equipped with a filter and adsorbent for sampling ambient air over a 24-hour sampling
period. The air sampling equipment was placed cross-wind of the SVE pilot test equipment on the south side of the onsite
truck maintenance building due to access to a nearby power supply.

The following parameters were collected during each of the daily emission sampling runs at the post-thermal oxidizer sample
location:

- Concentrations of dioxins and furans — California Air Resources Board (CARB) Method 428
- Sample Traverse Points — SCAQMD Method 1

- Stack Gas Flow Rate — SCAQMD Method 2

- Stack Gas Molecular Weight - SCAQMD Method 3

- Stack Gas Moisture Content — SCAQMD Method 4

The above pollutants and parameters were tested in accordance with procedures recommended in the SCAQMD Source
Test Manual and CARB Stationary Source Test Manual.

The results of the test runs are reported in a source test report prepared by AKI included as Attachment 3.
PILOT TEST RESULTS

Baseline Measurements

Field Data

Table 2 summarizes the baseline vacuum readings collected with a Dwyer 477-1-FM digital manometer for all shallow and
deep wells. The vacuum readings collected for shallow SVE and VM wells were all 0.0 inches of water whereas vacuum at
deep SVE and VM wells ranged from 0.0 to 0.1 inches of water prior to the start of pilot testing.

Baseline vacuum readings were collected again for deep wells approximately 65 hours after shallow outdoor soil pilot testing
was completed in order to confirm equilibrium conditions prior to the start of deep soil pilot testing. Equilibrium conditions
were considered achieved as vacuum readings were within +/- 0.1 inches of water of the initial baseline conditions (Table 2)
(AECOM 2018).

Soil Vapor Laboratory Analytical Data

Detected laboratory analytical concentrations in shallow and deep soil vapor samples are summarized in Table 3, and
comprehensive laboratory analytical results are presented electronically with corresponding laboratory reports in Attachment
4. Data validation results indicate that the soil vapor data presented in this memorandum are usable for their intended
purpose. Comprehensive data validation results are presented in Attachment 5. Benzene and ethylbenzene are the principal
COCs detected in soil vapor based on the magnitude of the concentrations and the relative toxicities of the compounds,
which is consistent with the shallow and deep soil data collected during pre-design investigations at Property 23 and SA-6

(AECOM 2017a;b).

AECOM
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Baseline benzene concentrations of 6,800 ppmv and 7,600 ppmv were detected at SVE-1A and SVE-1B, respectively.
Baseline ethylbenzene concentrations of 1,700 ppmv and 1,900 ppmv were detected at SVE-1A and SVE-1B, respectively.
TPH-g was also detected at SVE-1A with a concentration of 13,000 ppmv and SVE-1B at 12,000 ppmv. Chlorinated VOCs,
tetrachloroethene (PCE) and trichloroethene (TCE), were non-detect with a laboratory detection limit of 3.4 and 3.5 ppmv,
respectively, for both SVE-1A and SVE-1B. Chromatograms were reviewed for any non-target VOCs present in soil vapor
during the constant rate testing for the shallow and deep zones and are further discussed later in this section.

Based on the fixed gas analyses for baseline samples, low oxygen concentrations (approximately 3 percent) and high carbon
dioxide concentrations (7 percent in the shallow zone to 15 percent in the deep zone) imply aerobic biodegradation is
occurring in both the shallow outdoor soil and deep soil zones but is limited by supply of available oxygen. Methane
concentrations of 290 ppmv and 360 ppmv detected at SVE-1A and SVE-1B, respectively, indicates that some anaerobic
(methanogenic) biodegradation is occurring in both soil zones as well.

Shallow Soil Testing
Step Test Field Data

The results of the extraction well and system influent (post-dilution) field monitoring conducted during the shallow soil step
testing are presented in Table 4. Vacuum influence data collected during each step are presented in Table 5.

As the average applied vacuum to SVE-1A increased from 56 inches to 234 inches of water with each step, the average well
flow rate increased from 3.4 to 9.8 scfm (Table 5). At the same time, the vacuum influence recorded at the corresponding
shallow VM wells also increased from approximately 0 to 0.13 inches of water for the initial step to 0.01 to 0.94 inches of
water for the final step. The observed flow rate and vacuum influence were low and consistent with the very low permeability
formation in shallow soil. Based on the results of the shallow soil step test, an applied vacuum of 163 inches of water (12 in.
Hg) was selected for constant rate testing corresponding to a wellhead flow rate of approximately 7.4 scfm. Vacuum influence
was observed at all corresponding VM wells at these conditions; however, VM-1A showed low vacuum influence throughout
the shallow soil step test indicating that the monitoring well may not have been functioning properly, possibly due to the
presence of silt/clay and moisture in shallow soils, or well completion, limiting vapor flow at this well location. Furthermore,
vapor samples for field monitoring and laboratory analysis could be collected at the wellhead with the vacuum sample box at
these conditions. At higher system vacuums, the vacuum sample box could not overcome the blower vacuum thereby
preventing the collection of vapor samples at the wellhead.

Step Test Soil Vapor Laboratory Analytical Data

Soil vapor samples were collected at the SVE-1A wellhead and system influent at the start of each step (Steps 1 through 4)
and at the end of the step testing (Step 4) (Table 3). A SVE-1A wellhead vapor sample could not be collected at the start of
Step 4 as the vacuum sample box could not overcome the higher blower vacuum. The soil vapor sample for the end of step
testing (Step 4) was collected after the system was shut down at the completion of step testing. The concentration data
increased from initial Step 1 samples to initial Step 4 samples then decreased by the end of Step 4.

Benzene concentrations at SVE-1A ranged from 3,700 to 7,800 ppmv and ethylbenzene concentrations ranged from 930 to
3,200 ppmv. These concentrations were reduced at the system influent once dilution air was added to 81 to 710 ppmv and 9
to 300 ppmv for benzene and ethylbenzene, respectively. TPH-g was also detected at SVE-1A during shallow step testing
with concentrations increasing from 9,100 ppmv (Step 1) to 14,000 ppmv (Step 3) with a final concentration of 12,000 ppmv.
TPH-g concentrations at the system influent (post-dilution) increased from 170 ppmv (Step 1) to a final concentration of 1,400
ppmv. During the shallow outdoor soil step testing, PCE and TCE concentrations were non-detect at SVE-1A and non-detect
at the system influent.

Constant Rate Test Field Data

The results of the extraction well, system influent and effluent field monitoring conducted during the shallow soil gas constant
rate testing are presented in Table 6.
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The results of the field monitoring for the soil vapor samples collected at SVE-1A using the PID show high VOC
concentrations of greater than 15,000 ppmv and flame out conditions for the FID (due to the high VOC and low oxygen
concentrations). Fixed gas concentrations measured with the Landtec were relatively stable throughout the constant rate
testing at the wellhead (oxygen ranged from 2.3 to 3.5 percent; carbon dioxide ranged from 4.7 to 12 percent). The average
applied vacuum at the wellhead was 164.8 inches of water at an average flow rate of 10.9 scfm.

System influent readings were also consistent throughout the constant rate testing at a post-dilution system vacuum of 20 to
21 in. Hg and a flow rate of 72.1 to 106.8 scfm. Due to the very low permeability formation and low vapor flow rates from the
shallow well, a dilution air flow rate of approximately 90 scfm was added to the extracted vapors. Total VOC concentrations
(Horiba measurements) at the post-dilution system influent ranged from 129 to 458 ppmv, with an average of 372 ppmv. The
constant rate test was performed for 66.42 total hours.

Vacuum influence data collected during the constant rate testing are presented in Table 7. Figure 4 includes representative
vacuum influence measurements collected during the shallow outdoor soil constant rate testing (end of Day 3). Vapor
monitoring well VM-1A showed minimal vacuum response whereas all other shallow VMs showed vacuums ranging from
0.14 to 1.01 inches of water, approximately 1 percent and lower of average applied wellhead vacuum (Figure 4). The minimal
vacuum response observed in VM-1A, the monitoring well closest to the extraction well, implies that this well had some
problem during well construction and is not functioning properly.

Constant Rate Test Soil Vapor Laboratory Analytical Data

Initial, midpoint and final soil vapor samples for laboratory analysis were collected at hours 1.4, 39.4 and 66.4, respectively,
during the constant rate test from the wellhead, system influent and effluent sample locations, and the corresponding data is
presented in Table 3.

As previously mentioned, benzene and ethylbenzene are the principal COCs detected in soil vapor.

For samples collected at SVE-1A, benzene was detected at an initial concentration of 4,200 ppmv that increased throughout
the constant rate test with midpoint and final concentrations of 7,600 ppmv. The post-dilution system influent benzene
concentration ranged from 330 to 980 ppmv with effluent concentrations less than or equal to 1.3 ppmv. Ethylbenzene at the
SVE-1A wellhead increased throughout the constant rate testing from an initial concentration of 970 ppmv to a midpoint of
1,900 ppmv and a final of 3,000 ppmv. The post-dilution system influent ethylbenzene concentration ranged from 83 to 670
ppmv with effluent concentrations less than or equal to 2.2 ppmv. TPH-g was also detected in all samples collected during
constant rate testing at concentrations from 13,000 to 19,000 ppmv at SVE-1A and from 890 to 1,700 ppmv at the system
influent (post-dilution). TPH-g concentrations were reduced to a range of 7 to 12 ppmv at the system effluent. PCE and TCE
concentrations were non-detect at SVE-1A and non-detect at the system influent during constant rate testing. Based on a
review of the chromatograms for the SVE-1A influent, other hydrocarbons are present in the vapor sample at a little less than
10 percent of the sample with heptane and methanol making up the biggest fraction. Heptane and methanol are not COCs
for the site.

Based on the fixed gas analyses for vapor samples collected at SVE-1A during constant rate testing, lower oxygen
concentrations (3.86 to 5.63 percent) and higher carbon dioxide concentrations (8.16 to 12.4 percent) imply aerobic
biodegradation is occurring in the shallow outdoor soil but is limited by supply of available oxygen, confirming the results of
the baseline samples. Methane concentrations of 250 ppmv to 300 ppmv detected at SVE-1A are consistent with the
corresponding baseline samples indicating that some anaerobic (methanogenic) biodegradation is also occurring in shallow
soil.

Deep Soil Testing
Step Test Field Data

The results of the extraction well and system influent (post-dilution) field monitoring conducted during the deep soil gas step
testing are presented in Table 8. Vacuum influence data collected during each step are presented in Table 9.

As the average applied vacuum to SVE-1B increased from 26 inches to 57 inches of water for the step test, the average well
flow rate increased from 67.6 to 132 scfm (Table 9). Note that the VelociCalc flow readings for the high flow rates observed
during the deep zone testing were overestimated, and this issue is discussed later in the Constant Rate Test Field Data
section below.

AECOM
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At the same time, the vacuum influence recorded at the corresponding deep VM wells also increased from approximately
1.30 to 3.58 inches of water for the initial step to 2.66 to 6.35 inches of water for the final step. The observed vacuum
influence and flow rates during step testing in deep soil were significantly higher than step testing in shallow soil consistent
with a more permeable formation.

Based on the results of the deep soil step test, an applied vacuum of 52 inches of water was selected corresponding to a
wellhead flow rate of approximately 128 scfm as measured with the VelociCalc instrument. The selected vacuum was based
on anticipated operating vacuum conditions during full-scale SVE implementation.

Step Test Soil Vapor Laboratory Analytical Data

Soil vapor samples were collected at the SVE-1B wellhead and system influent at the start of each step (Steps 1 through 4)
and at the end of the step testing (Step 4) (Table 3). The concentration data remained relatively stable throughout the testing.

Benzene concentrations at SVE-1B ranged from 6,900 to 8,900 ppmv and ethylbenzene concentrations ranged from 2,200 to
3,000 ppmv. These concentrations were reduced at the system influent once dilution air was added to 3,100 to 5,700 ppmv
for benzene and 870 to 2,700 ppmv for ethylbenzene. However, these concentrations are still significantly higher than the
system influent concentrations during the shallow soil step testing. TPH-g was also detected at SVE-1B with concentrations
increasing from 17,000 ppmv (Step 1) to 19,000 ppmv (Step 4) with a final concentration of 18,000 ppmv. TPH-g
concentrations at the system influent (post-dilution) ranged from 5,700 ppmv (Step 1) to 12,000 ppmv (Step 3) with a final
concentration of 11,000 ppmv detected at the end of deep soil step testing. PCE and TCE concentrations were non-detect at
SVE-1B and non-detect at the system influent during the deep soil step test.

Constant Rate Test Field Data

The results of the extraction well, system influent and effluent field monitoring conducted during the deep soil constant rate
testing are presented in Table 10.

The results of the field monitoring for the soil vapor samples collected at SVE-1B using the PID show high VOC
concentrations of greater than 15,000 ppmv and flame out conditions for the FID (due to the high VOC and low oxygen
concentrations), similar to during the shallow outdoor soil pilot testing at SVE-1A. Carbon dioxide concentrations measured
with the Landtec at SVE-1B were relatively stable throughout the constant rate testing (carbon dioxide was 12.2 to 14.9
percent). Oxygen concentrations increased throughout the test from 1.2 percent on Day 1 (April 9, 2018) to 7.4 percent on
Day 5 (April 13, 2018). The average applied vacuum at the wellhead was 53 inches of water at an average flow rate of 128
scfm. As stated previously, the VelociCalc flow readings at the wellhead during the deep zone test were overestimated, and
an approach for determining a more accurate estimate of the flow rate is discussed later in the SVE Pilot Test Data
Evaluation section.

System influent readings were also consistent throughout the constant rate testing at a post-dilution system vacuum of 5 in.
Hg and average flow rate of 116.7 scfm. The wellhead flow rates were measured with a VelociCalc during deep soil step and
constant rate testing and therefore are more varied than the flow rates measured at the post-dilution system influent with an
inline Pitot tube and digital manometer, and this could account for the higher average flow rate at the wellhead. Due to the
permeable formation and high vapor flow rates from the deep extraction well, less dilution air was added to the extracted
vapors (in comparison to the shallow soil pilot test) so these flow rates are similar and any discrepancies are due to variable
field instrumentation measurements. Flow rates will be measured with inline sensors and not a handheld VelociCalc during
full-scale SVE remediation. Total VOC concentrations (Horiba measurements) at the post-dilution system influent ranged
from 1,543 to 3,190 ppmyv, with an average of 2,000 ppmv. The constant rate test was performed for 82.25 total hours.

Vacuum influence data collected during the constant rate testing are presented in Table 11. Figure 5 includes representative
vacuum influence measurements collected during the deep soil constant rate testing (end of Day 5). Vapor monitoring wells
screened in both the shallow and deep zones showed vacuum response throughout the deep soil constant rate testing. VM-
1B, which is the closest radial distance to SVE-1B at 15 feet, showed a vacuum response of 6.08 to 6.69 inches of water.
VM-5B, which is the furthest in radial distance to SVE-1B at 50 feet, showed a vacuum response of 2.06 to 3.10 inches of
water (on average approximately 5 percent of applied vacuum). Shallow extraction and vapor monitoring wells also showed
vacuum response during the deep soil constant rate testing ranging from 2.72 to 5.59 inches of water (excluding VM-1A). All
recorded vacuum influence readings for the deep soil constant rate test were significantly higher than 1 percent of average
applied wellhead vacuum (0.52 inches of water) (Figure 5).
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Constant Rate Test Soil Vapor Laboratory Analytical Data

Initial, midpoint (two) and final soil vapor samples for laboratory analysis were collected at hours 1.5, 32.75, 56.3 and 82,
respectively, during the constant rate test from the wellhead, system influent and effluent sample locations, and the
corresponding data is presented in Table 3.

As previously mentioned, benzene and ethylbenzene are the principal COCs detected in soil vapor.

For samples collected at SVE-1B, benzene was detected at an initial concentration of 7,900 ppmv with lower midpoint and
final concentrations ranging from 4,800 ppmv (final) to 7,500 ppmv. The post-dilution system influent benzene concentrations
ranged from 33 (initial) to 4,100 ppmv with effluent concentrations less than or equal to 81 ppmv. Ethylbenzene
concentrations ranged from 1,900 ppmv (final) to 5,900 ppmv for samples collected at SVE-1B. The post-dilution system
influent ethylbenzene concentrations ranged from 82 (initial) to 3,400 ppmv with effluent concentrations less than or equal to
310 ppmv. Note that the initial benzene and ethylbenzene system influent VOC concentrations collected on Day 1 of the
deep soil gas constant rate test (April 9) were likely an error because these concentrations were unusually low and the field
Horiba reading for the system influent showed a concentration of approximately 2,200 ppmyv, similar to concentrations
observed on the other days of the constant rate test. As a result, these initial system sampling results were not used in the
analysis. Overall, benzene and ethylbenzene concentrations declined throughout the constant rate testing. TPH-g was also
detected in all samples collected during constant rate testing at concentrations from 15,000 to 17,000 ppmv at SVE-1B and
from 8,500 to 8,900 ppmv at the system influent (post-dilution). TPH-g concentrations were reduced to a range of 110 to 570
ppmv at the system effluent.

The effluent benzene and ethylbenzene analytical concentrations are higher than the effluent VOC concentrations recorded
in the field during the constant rate testing. Effluent VOC concentrations recorded in the field with the Horiba did not exceed 3
ppmv whereas effluent analytical concentrations ranged from 17 to 81 ppmv for benzene and 39 to 310 ppmv for
ethylbenzene. The likely reason for the elevated effluent concentration is that the flow rates and total hydrocarbon throughput
for the deep soil pilot test (12 to 13 pounds per hour) were higher than the oxidizer capacity with a 400,000 BTU per hour
rating. However, by Day 4 of the constant rate test, the influent and effluent concentrations decreased and the destruction
efficiency increased, indicating that the conditions were within an appropriate range for the pilot test oxidizer by Day 4.
Another possibility is that because the same sample pump was used to collect both system influent and effluent laboratory
samples, the effluent analytical concentrations could have been affected. This was not observed during the shallow soil pilot
testing possibly due to the significantly lower system influent concentrations.

Regarding the analytical results for other VOCs in soil vapor, PCE concentrations ranged from 16 ppmv (J-flag estimate) to
non-detect at SVE-1B and all system influent concentrations were non-detect during constant rate testing. TCE
concentrations were non-detect at SVE-1B and system influent concentrations ranged from 9.3 ppmv (J-flag estimate) to
non-detect during constant rate testing. Based on a review of the chromatograms for the SVE-1B influent, other
hydrocarbons are present in the vapor sample at less than 10 percent of the sample with heptane and methanol making up
the biggest fraction. Heptane and methanol are not COCs for the site.

Based on the fixed gas analyses for vapor samples collected at SVE-1B during constant rate testing, lower oxygen
concentrations (3.04 to 8.4 percent) and higher carbon dioxide concentrations (13.8 to 15.9 percent) imply aerobic
biodegradation is occurring in deep soil but is limited by supply of available oxygen, confirming the results of the baseline
samples. Methane concentrations of 82 ppmv to 270 ppmv detected at SVE-1B indicate that some anaerobic (methanogenic)
biodegradation is also occurring in deep soil.

Dioxin/Furan Sampling

Results for the additional effluent sampling conducted by AKI during the constant rate testing to detect the potential
production of dioxin and furan compounds in soil vapor combusted within the thermal oxidizer are summarized in Table 12.
Ambient air sampling results are summarized in Table 13. Attachment 3 includes AKI’s testing report with the comprehensive
analytical results.

During the shallow outdoor soil constant rate test at SVE-1A, three 4-hour SVE emission sampling runs were performed daily
from April 4 — 6, 2018. The emission rates for total polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated
dibenzofurans (PCDFs) during these runs ranged from 2.04E-11 to 2.56E-10 pounds per hour, for an average rate of 1.09E-
10 pounds per hour. This corresponds to a total PCDDs/PCDFs concentration range for these runs of 0.0588 to 0.73

nanograms per dry standard cubic meter (ng/dscm).
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The two 24-hour background ambient air samples collected in sequence from April 4 — 6, 2018 during the shallow outdoor
soil constant rate test had detections of 8.59E-04 and 6.91E-05 ng/dscm. The corresponding SVE emission concentrations
exceeded these background detections.

During the deep soil constant rate test at SVE-1B, three 4-hour SVE emission sampling runs were performed daily from April
11 — 13, 2018. The emission rates for total PCDDs and PCDFs during these runs ranged from 6.24E-12 to 1.74E-11 pounds
per hour, for an average rate of 9.99E-12 pounds per hour. This corresponds to a total PCDDs/PCDFs concentration range
for these runs of 0.0128 to 0.0359 ng/dscm.

The four 24-hour background ambient air samples collected in sequence from April 9 — 13, 2018 during the deep soil
constant rate test had detections from 1.43E-04 to 1.56E-03 ng/m°. The corresponding SVE emission concentrations
exceeded these background detections. Also, note that the PCDD/PCDF concentration was higher in the shallow soil test
than the deep test, though there were no detections of chlorinated compounds in the shallow test,

SVE PILOT TEST DATA EVALUATION
Flow Rate vs Vacuum

The relationship between applied wellhead vacuums versus soil vapor flowrates was evaluated by plotting data graphically,
and determining the slope and correlation coefficient (i.e., goodness-of-fit) for that slope. Plots of vapor extraction rates
versus applied wellhead vacuums for SVE-1A and SVE-1B are presented in Figures 6 and 7, respectively. The stepped-rate
flow characteristics for both SVE wells exhibited increasing flows as wellhead vacuums increased, as expected.

Significantly higher measured flowrates were achieved in the deep soil zone (67-138 scfm) with lower applied vacuums (26-
65 inches of water) during the deep soil step test in comparison to the shallow zone step test results (3-13 scfm; 48-238
inches of water). However, it should be noted that the high wellhead flowrates measured by the VelociCalc during the deep
soil pilot test were likely overestimated by approximately 75 percent based on a mass balance with benzene and
ethylbenzene concentrations (Attachment 6). Hence, the deep zone flow rates likely ranged between 40 and 79 scfm, which
is still significantly higher than the shallow zone flow rates. These results are consistent with our understanding of the site
lithology that the deep zone contains layers of more permeable soils that are expected to readily support SVE and provide a
relatively large radius of influence. Examples of layers of high permeability sand can be found in the 28-32 feet bgs and 38-
42 feet bgs layers (see Attachment 7). There is also a permeable shell hash layer at 46 feet bgs but the SVE wells are not
screened in that interval so this permeable layer may not be contributing as much to the higher flow rates observed in the
deep zone. In contrast, the shallow zone contains very low permeability soils with a relatively small radius of influence;
however, SVE is considered feasible in this zone.

Radius of Vacuum Influence

Attachment 8 includes pressure-based ROl assessments for each SVE well using the last set of operational and vacuum
data collected for each day of constant rate testing (April 3-6; April 9-13, 2018) as well as the last set of data collected for the
stepped-rate tests. One estimate of the ROl was obtained by projecting the trend line from each data set to the radial
distance where subsurface pressure is predicted to be 0.5 inches water.

Soil porosity data determined from previous physical property testing of shallow and deep soils at Property 23 and SA-6,
respectively, was used in the assessments (AECOM 2017a; b). VM-1A data was excluded from the shallow zone assessment
due to showing minimal (anomalous) vacuum response.

Figures 8 and 9 are representative ROI plots for shallow outdoor soil and deep soil during constant rate testing, respectively,
while Attachment 8 includes all assessments. Observation well data are plotted for each SVE test well constant rate
flow/pressure, and a best-fit trend line is applied to the data. Based on the best fit trend line and minimum vacuum criterion,
the ROI for the shallow zone is in the range of 13 to 17 feet, and 15 feet is selected as a reasonable estimate. Similarly, the
deep zone vacuum-based ROI is estimated to be approximately 100 feet. However, the presence of a minimum vacuum does
not ensure remediation in an adequate timeframe. Further discussion of the pore gas velocity approach to selecting radius of
influence is presented below.
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Soil Permeability and Pore Gas Velocity

Permeability is a function of soil grain size, soil porosity, soil uniformity and soil moisture content. Therefore, determination of
the soil air permeability properties is a useful parameter for the design and assessment of future full-scale SVE well
networks. Soil air permeability properties of subsurface soils may impact decisions regarding well spacing, achievable flow
rates, achievable mass removal rates, and SVE well construction.

Attachment 8 includes estimates for soil permeability and pore gas velocity using the same datasets as for the ROI
assessments. An average wellhead flowrate of 69 scfm based on the mass balance presented in Attachment 6 was used for
these calculations instead of the higher VelociCalc-measured flowrates so as not to overestimate the soil permeability and
pore gas velocity values. The Ky estimates are approximately 0.2 to 0.3 Darcy for the shallow zone, and approximately 7
Darcy for the deep zone. These values are generally higher than the laboratory testing results (Attachment 9) (AECOM
2017a;b). It is possible that the soil core analyzed in the lab did not accurately represent the channeling/fracturing or
macropore structures of subsurface soils.

Pore gas velocity is the rate of movement of soil vapors towards an extraction well connected to an SVE system. Pore gas
velocity decreases with increasing distance from the extraction well. Average pore gas velocity is an additional design
criterion in determining number and spacing of extraction wells for SVE. Using the soil permeability values discussed earlier,
pore gas velocity can be estimated for a given extraction rate. It is desirable to have a pore gas velocity throughout the
treatment zone of at least 0.01 centimeters (cm) per second (30 feet per day) (USACE 2002). Identifying a ROI based on this
criterion can avoid the inaccuracy of a purely vacuum-based ROI where pore gas velocities sometimes are not adequate for
remediation in a reasonable timeframe.

Figures 10 and 11 are representative pore gas velocity graphs for shallow outdoor soil and deep soil during constant rate
testing, respectively, while Attachment 8 includes all assessments. Note that pore gas velocity graph for the deep zone used
the revised flow rates (rather than the VelociCalc flowrate readings).

For shallow ROl assessments performed by projecting the trend line from each data set to the radial distance where
subsurface pressure is predicted to be 0.5 inches water, the corresponding pore gas velocities are approximately equal to
0.01 cm per second. Therefore, the use of a ROI of 15 feet for the shallow zone to determine well spacing will be appropriate
for implementing SVE to the extent practicable. However, for the deep ROI evaluation, the radial distance where pore gas
velocity is equal to 0.01 cm per second is in the range of 30 to 65 feet away from each extraction well compared to the 100-
foot ROI based on the vacuum criterion. Therefore, for the deep wells a more conservative ROI of 50 feet would be more
appropriate. Further discussion of well spacing is presented later in discussion of the preliminary design approach.

VOC Mass Removal Rates

In general, soil gas concentrations of VOCs measured at the system influent increased over time during the shallow outdoor
soil pilot test (Figure 12) and decreased over time during the deep soil pilot test (Figure 13). System influent concentrations
were significantly higher from the deep soil zone with readings ranging from 1,543 to 3,190 ppmv (Table 10) compared to
shallow soil zone system influent readings from 129 to 458 ppmv (Table 6). This is because the flow rates from the shallow
extraction well SVE-1A were very low and a significant amount of dilution air was required for proper operation of the blower,
which significantly reduced the system influent concentrations.

High concentrations of benzene and ethylbenzene were observed in laboratory analysis samples collected from each SVE
well. Benzene was detected in all soil vapor samples collected from SVE-1A and SVE-1B at concentrations ranging from
3,700 to 7,800 ppmv and 4,800 to 8,900 ppmv, respectively. Ethylbenzene was detected in all soil vapor samples collected
from SVE-1A and SVE-1B at concentrations ranging from 930 to 3,200 ppmv and 1,900 to 5,900 ppmyv, respectively.
Detection limits of VOCs can be elevated when high concentration volatile organics (e.g., benzene) are present in the
sample, requiring dilution for accurate quantitation and instrument protection. If dilution is required, the detection limit of all
compounds is elevated by the dilution factor, regardless of their presence or absence.

Chlorinated VOCs were all non-detect in soil vapor samples collected at SVE-1A and SVE-1B, with the exception of one
SVE-1B sample where PCE was detected at a concentration of 16 ppmv (J-flag estimate).
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For the shallow vapor extraction zone, the average concentrations for benzene and ethylbenzene detected at the system
influent during the constant rate testing of 657 and 358 ppmv, respectively, were used to calculate mass removal rates with
the average system flowrate of 100.7 scfm during constant rate testing. The average mass removal rates for benzene and
ethylbenzene during the constant rate testing were 0.82 and 0.61 pounds per hour, respectively.

For deep soil, the average concentrations for benzene and ethylbenzene detected at the system influent during the constant
rate testing of 3,533 and 2,633 ppmv, respectively, were used to calculate mass removal rates with the average system
flowrate of 116.7 scfm during constant rate testing. The average mass removal rates for benzene and ethylbenzene during
the constant rate testing were 5.10 and 5.16 pounds per hour, respectively.

Attachment 10 includes calculation details for the mass removal rates presented above as well as graphs of mass removal
rates over time during shallow outdoor and deep soil constant rate testing. Note that the mass removal rates were estimated
with the system influent flow rates and concentrations and were therefore not affected by the VelociCalc field reading of flow
rates.

Oxygen concentrations were low in all soil vapor samples collected from SVE-1A and SVE-1B wellheads during constant rate
testing, ranging from 3.86 to 5.63 percent by volume for SVE-1A and 3.04 to 8.4 percent by volume for SVE-1B. Carbon
dioxide concentrations were elevated in all soil vapor samples, ranging from 8.16 to 12.4 percent for SVE-1A and from 13.8
to 15.9 percent for SVE-1B. Note that carbon dioxide concentrations are generally inversely proportional to oxygen
concentrations in soil gas. Graphs of oxygen and carbon dioxide analytical concentrations measured during constant rate
testing are included in Attachment 10. Oxygen and carbon dioxide concentrations detected in laboratory analyses soil vapor
samples are consistent with field measurements using the Landtec monitoring device. Methane concentrations ranged from
250 to 300 ppmv at SVE-1A and 82 to 270 ppmv at SVE-1B.

Dioxin/Furan and Other Emission Results Evaluation

Dioxin/furan and toxic air contaminant (TAC) emissions from the thermal oxidizer operated during the pilot test and potential
emissions from full-scale SVE design were applied to the SCAQMD risk screening tool for demonstrating compliance with
Rule 1401 entitled New Source Review for Toxic Air Contaminants in order to show consistency with the SCAQMD rules and
regulations. Rule 1401 was originally adopted in 1990 and modified since to accommodate changing risk values from the
California Office of Environmental Health Hazard Assessment (OEHHA) and policies of the SCAQMD. This rule is a
prescriptive rule to demonstrate that new sources do not pose a cancer, chronic or acute human risk to the community
(SCAQMD 2017).

Rule 1401 procedures were followed based on the nearest residential receptor distance of approximately 400 meters and
nearest commercial receptor distance of approximately 50 meters from the potential location of the full-scale SVE system
with thermal oxidation controls (assumed to be along the southern property boundary south of the maintenance building,
Attachment 11) relative to the nearest complete and representative meteorological dataset from Hawthorne Municipal Airport,
located inland approximately 5 miles from the site.

SCAQMD has developed an Excel-based Rule 1401 screening risk tool to address the first three tiers of the Rule 1401
procedures (SCAQMD 2017). Tiers are designed to be used in order of increasing complexity such that if compliance cannot
be demonstrated using one tier the dataset is applied to a higher tier providing a more refined estimate of risk. If compliance
can be shown with a lower tier, higher tiered analyses are not required.

Dioxin and furan emissions applied for the risk evaluation were the congener-specific mass emissions presented in
Attachment 3, Appendix A. TACs included in the risk assessment were the VOCs detected in the effluent of the thermal
oxidizer during the shallow outdoor and deep soil pilot tests (i.e., benzene, ethylbenzene) (Table 3). Emission rates needed
as inputs for the tiered evaluation were calculated based on full-scale SVE system flow rates, assumed to be 500 scfm, and
these inputs are summarized in Attachment 11.The tiered evaluation was conducted based on residential receptors 400
meters away and commercial receptors 50 meters away. Two scenarios were evaluated with two cases of emission rates for
each scenario as outlined below:

Scenario 1 — Dioxin/Furan emissions only

= Case 1 — Blended flow rate assuming 150 scfm from shallow-screened wells and 350 scfm from deep-screened
wells and corresponding worst-case effluent concentrations from the SVE dioxin/furan emission sampling runs
performed during the shallow and deep soil pilot tests.
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= Case 2 — Assumed total flow rate of 500 scfm multiplied by the worst-case dioxin/furan effluent concentration from
the pilot test (i.e., SVE emission sampling run 2 during shallow pilot testing) for a more conservative worst-case
estimate of dioxin/furan emission rates from the thermal oxidizer.

Scenario 2 — Dioxin/Furan and TAC emissions

] Case 1 -
Dioxin/Furan emissions: Scenario 1, Case 1

TAC emissions: Blended flow rate assuming 150 scfm from shallow wells and 350 scfm from deep wells with
worst-case effluent TAC concentrations for shallow soil (i.e., detected effluent data on April 5, 2018 during shallow
constant rate testing [see Table 3]) and representative effluent TAC concentrations for deep soil (i.e., detected
effluent data on April 13, 2018 during Day 4 of deep constant rate testing [see Table 3]). Effluent TAC
concentrations collected on Day 4 of the deep soil constant rate testing are more representative for a thermal
oxidizer with an almost 99 percent VOC destruction efficiency (further discussion of this below).

] Case 2 —
Dioxin/Furan emissions: Scenario 1, Case 1

TAC emissions: Assumed total flow rate of 500 scfm multiplied by a benzene concentration of 25 ppmv and
ethylbenzene concentration of 50 ppmv for TAC emission rates with the objective of identifying a higher
concentration limit that would still meet the SCAQMD limits.

The table below presents a summary of the Tier 2 evaluation for Scenario 1 (dioxin/furan emissions alone) for the 500 scfm
thermal oxidizer. The Tier 2 evaluation was conducted as the Tier 1 threshold was exceeded in both cases. The Tier 2 results
show that the potential exposure risks for the residential and commercial receptors are below SCAQMD limits, even with the
worst-case emissions data. Based on the dioxin-furan emissions alone, the oxidizer would be in compliance with Rule 1401
requirements. The Rule 1401 screening risk tool spreadsheets are included in Attachment 11, which present more details for
each case.

HRA Results
Residential receptor 400 m
Commercial receptor 50 m
Tier 2
Scenario 1. Dioxin/Furans Cancer Cancer Cancer . 8 hour
2 : . 2 Acute chronic :
only HRA Residential“| Worker Burden Chronic
SCAQMD Limit: 1.0E-06 1.0E-06 0.5 1.0 1.0 1.0
Case 1 2.33E-08 5.81E-09 N/A 0.00 0.00 0.00
Case 2 5.89E-08 1.51E-08 N/A 0.00 0.00 0.00

[1] See Attachment 11 for detailed Rule 1401 risk tool spreadsheet.
[2] Per SCAQMD, a thermal oxidizer is considered Best Available Control Technology for Toxics (T-BACT) for VOCs and TACs which raises the
health risk assessment (HRA) allowable limit from 1.0E-06 to 10.0E-06. However, as a conservative measure a limit of 1.0E-06 (no T-BACT) is used

in this evaluation.

The table below presents a summary of the Tier 3 evaluation results for Scenario 2 (Case 1 and 2 described above), which
includes dioxin/furan and TACs emissions for the proposed 500 scfm thermal oxidizer for the residential and commercial
receptors. Tier 3 evaluation results are presented for the two cases because the Tier 1 and Tier 2 criteria were exceeded.

Case 1 shows that the Tier 3 evaluation results using pilot test effluent data with the blended flow rate of the shallow and
deep wells as described previously do not exceed the SCAQMD limits. It should be noted that effluent data for deep soll
collected on Day 4 of deep soil constant rate testing (April 13, 2018) was used rather than the worst-case data as it would be
more representative of a normally operating thermal oxidizer with a destruction efficiency of approximately 99 percent. As
discussed below, the destruction efficiency was lower on the previous days of the deep soil testing because the hydrocarbon
throughput was higher than the relatively small pilot test thermal oxidizer could treat. A full-scale thermal oxidizer would be
designed to handle the higher hydrocarbon throughputs and still attain a minimum of 99 percent destruction efficiency.

Case 2 shows that for higher benzene (25 ppmv) and ethylbenzene (50 ppmv) effluent concentrations, the Tier 3 results are
below the SCAQMD limits. Thus, both cases meet the SCAQMD requirements.
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HRA Results
Residential receptor 400 m
Commercial receptor 50 m
Tier 3
Scenario 2. Dioxin/Furans Cancer Cancer Cancer . 8 hour
a . D 2 Acute chronic .
and TACs HRA Residential“| Worker Burden Chronic
SCAQMD Limit: 1.0E-06 1.0E-06 0.5 1.0 1.0 1.0
Case 1 5.37E-07 2.46E-07 N/A 0.07 0.06 0.06
Case 2 9.51E-07 4.37E-07 N/A 0.12 0.10 0.10

[1] See Attachment 11 for detailed Rule 1401 risk tool spreadsheets.
[2] Per SCAQMD, a thermal oxidizer is considered T-BACT for VOCs and TACs which raises the HRA allowable limit from 1.0E-06 to 10.0E-06.

However, as a conservative measure a limit of 1.0E-06 (no TBACT) is used in this evaluation.

A separate SCAQMD requirement that is applicable to thermal oxidizer implementation at the Site is related to the potential
production of hydrogen chloride vapors from the combustion of chlorinated VOCs present in the influent (i.e., PCE, TCE).
Based on the shallow outdoor and deep soil pilot testing laboratory sampling results, PCE was below detection limits in all 17
influent samples and all wellhead samples except for one sample collected during constant rate testing at SVE-1B (16 ppmy,
J-flagged data), as discussed earlier. TCE was below detection limits in all wellhead samples and 15 out of 17 influent
samples except in two cases where TCE was present at 9 and 4 ppmv (J-flagged data) during constant rate testing at SVE-
1B. The limited detections of PCE and TCE were only from the deep zone wells. Based on the relatively low to non-detect
concentrations of PCE and TCE observed during the pilot testing, as well as the ability to limit the number of operating SVE
wells and control dilution air during the initial startup period, a thermal oxidizer can be operated so as to not exceed the 1
pound per day limit of the SCAQMD Regulation XlII Rule 1303. PCE and TCE concentrations, if detected in future SVE
operations, are expected to decline rapidly after the initial weeks of operation.

Effectiveness of Thermal Oxidizer for Vapor Treatment

The table below shows the total VOC influent and effluent analytical concentrations and corresponding destruction
efficiencies of the thermal oxidizer used in the pilot test for shallow outdoor and deep soil constant rate testing. The results
show that the destruction efficiency was high (>99 percent) during shallow testing (with lower analytical concentrations) but
lower during the deep testing (with higher analytical concentrations).

Total VOCs (Benzene+Ethylbenzene)

Control Efficiency (%)

Sample Collected (elapsed time)

Influent (ppmv) | Effluent (ppmv)

Shallow Outdoor Soil Constant Rate Test
Hour 1.4 413 2.1 99.50
Hour 39.4 1,650 4.5 99.79
Hour 66.4 (end) 980 25 99.75

Deep Soil Constant Rate Test

Hour 32.75 7,100 391 94.49
Hour 56.3 7,500 194 97.41
Hour 82 (end) 3,900 58 98.51

The deep soil pilot test control efficiencies are lower (i.e. effluent concentrations are elevated) likely due to the higher than
expected hydrocarbon mass throughput through the pilot test oxidizer. This pilot test oxidizer was relatively small with a
burner capacity of 400,000 BTU per hour, and the hydrocarbon mass loading with the deep test likely exceeded the range of
concentrations where the oxidizer can deliver a >99 percent destruction efficiency.
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The reduced destruction efficiency during deep testing was not evident during the field testing as the field instrumentation did
not show elevated concentrations. The elevated effluent concentrations were not known until all the laboratory results came
back two weeks after the test was complete. If the elevated effluent concentration condition was known during the field
testing, modifications such as reducing the applied vacuum to reduce VOC influent concentrations and/or increasing the
oxidizer temperature (e.g. 1,600 °F) could have been implemented to reduce effluent concentrations and increase destruction
efficiency. In addition, it is possible that the use of the same sample pump to collect both the influent and effluent samples for
lab analysis could have affected the effluent sample during deep testing. However, note that destruction efficiency during the
deep test increased by the fourth day of the constant rate testing to 98.5 percent likely due to decreasing influent
concentrations bringing the hydrocarbon mass loading closer to the optimal range for the size of the pilot test oxidizer.

PRELIMINARY CONCEPTUAL SVE DESIGN

This section presents a preliminary conceptual plan for the SVE system at Property 23/SA-6 based on the pilot testing results
that will be further detailed in future RD submittals.

Shallow Soil Zone

SVE is considered effective in shallow soils but requires closely spaced extraction wells based on an ROI of approximately
15 feet (at 0.5 inches of water) and low air permeability of 2x10 cm? (0.2 to 0.3 Darcy). Figure 14 proposes a full-scale SVE
system design for remediation of shallow outdoor soil with 15 extraction wells spaced approximately 22 feet apart to treat the
proposed targeted area adjacent to the east side of the building. The lithology in the shallow zone is relatively uniform with a
high percentage of silt/clay and no significant sandy zone. Hence, the recommended well screen interval is the same as that
used during the pilot test, namely, 7 to 15 feet bgs.

In response to USEPA comments on the Shallow Soil Sampling Results for Property 23 Technical Memorandum, AECOM
proposed to install four additional soil borings to confirm the extent of the proposed shallow SVE implementation areas —
northeast and east. The shallow outdoor soil SVE areas may be modified if these additional soil borings show exceedances
of cleanup levels. Shallow SVE wells will be spaced similarly (22 feet apart) in the northeast area and to the east area once
delineation is complete.

Deep Soil Zone

SVE is expected to be effective in the deep zone with relatively high air permeability (approximately 7 Darcy) and radius of
vacuum influence (100 feet at 0.5 inches of water) as well as mass removal rates that are significantly higher than the
shallow zone. However, there are low permeability layers (see Attachment 9 showing permeability of some layers <0.01
Darcy) within the deep zone that will face some inherent limitations of SVE in remediation of low permeability silt/clay layers.
A review of the lithology in the deep vadose zone at SA-6 indicates that the high vapor flow rates are likely occurring through
the known permeable sandy layers between 28 — 32 feet bgs and 38 — 42 feet bgs. Based on the physical properties testing
conducted in previous investigations, the 28 to 32 feet bgs layer is likely the most significant contributor to the deep SVE flow
with a high horizontal and vertical permeability of 8.3 Darcy and 10.6 Darcy for the 29-foot sample based on soil physical
properties testing (AECOM 2017b). A representative cross-section for SA-6 and corresponding boring logs installed during
pre-design investigations for Property 23 shallow soil and SA-6 deep soil are included as Attachment 7. In addition, there are
known permeable layers such as the shell hash layer around 46 feet bgs that is below the screened interval of extraction well
SVE-1B and, because it is a continuous layer that is present across SA-6, this could be contributing to the air flow as well.
Other permeable cemented gravel and cemented sand layers are reported in boring logs at various depths like 21 feet bgs,
24 feet bgs and 37 feet bgs though these may not be continuous across SA-6.

Figure 15 proposes a full-scale SVE system design for remediation of deep soil with four proposed extraction well locations
spaced approximately 60 feet apart with each location incorporating two screened intervals (SVE-1B/C, SVE-2B/C, SVE-
3B/C and SVE-4B/C). This design allows for a zone of high pore gas velocity with a radius of 50 feet around each well to
remediate the targeted area. It should be noted that despite the large radius of vacuum influence (100 feet for 0.5 inches of
water vacuum), the proposed SVE well spacing was reduced and number of SVE wells increased as a conservative measure
to ensure that all of the soil layers, including lower permeability soil layers, are addressed by SVE to the extent practicable.
Furthermore, dividing the deep vadose zone (15 to 46 feet bgs) into two screened intervals (B screen of 19 to 31 feet bgs
and C screen of 35 to 43 feet bgs) helps mitigate the risk of any one highly permeable flow pathway capturing a majority of
the deep soil vapor flow. In this proposed plan, the existing extraction well SVE-1B will be replaced by dual-screened wells
SVE-1B/C.
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AECOM noted in response to USEPA comments on the Deep Soil Sampling Results for Source Area 6 Technical
Memorandum that the only area where the identified SVE area is not effectively constrained is in the vicinity of soil boring
SBL0601. Therefore, AECOM recommended one additional deep soil boring located to the north east of SBL0601 (presented
on Figure 15) to confirm the extent of the target SVE area.

Vapor Extraction and Treatment System

Figure 16 shows a typical process and instrumentation diagram for a vapor extraction and treatment system. Preliminary
design components for the vapor extraction and treatment system that will be connected by piping to the proposed shallow
and deep SVE well designs discussed above include:

] Positive Displacement blower

] Maximum vacuum, 12-inch Hg (160 in WC)
. Flow rate, 500 scfm

] Vapor treatment: thermal oxidizer

] Fuel: Natural gas or propane

Additional evaluation of the sizing, type of thermal oxidizer and location of blower and treatment equipment on the property
will be conducted during the next remedial design phase. In order to meet the requirements of the SCAQMD for a 500 scfm
thermal oxidizer, the benzene and ethylbenzene influent concentrations and effluent emissions will need to be controlled to
meet the SCAQMD limits. Similarly, the PCE and TCE concentrations in the SVE influent will need to be monitored during
startup to confirm that the SCAQMD requirement of less than 1 pound per day of chlorine (from PCE, TCE) in the influent is
met. These requirements will be met by balancing the number and type of extraction wells (shallow, deep) along with the use
of dilution air, and the selection of an appropriately-sized thermal oxidizer with a 99 percent or greater VOC destruction
efficiency at the operational flow rates. Thermal destruction efficiencies vary by oxidizer design and operational parameters
such as residence time and temperature. Based on initial review, a direct-fired thermal oxidizer design would be the preferred
option for this SVE remediation.

Based on the decreasing VOC concentrations observed during the 5 days of the deep soil pilot test, high SVE influent
concentrations are expected to only last for the initial weeks (start-up period) of full-scale treatment. The SVE operational
approach will be to only connect one deep well at a time to the blower with weekly sampling for laboratory analytical testing
incorporated to document compliance with emission limits based on the Tier 3 evaluation.

Further details of the shallow outdoor soil SVE remedy for Property 23 and deep soil SVE remedy for SA-6 design,
implementation and operation will be presented in the subsequent 30%, 95% and 100% Remedial Design Reports.
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Shallow Step Test SVE-1A; Flow Rate versus Wellhead Vacuum
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Deep Step Test SVE-1B; Flow Rate versus Wellhead Vacuum
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FIGURE 8
Representative Shallow Zone ROI - Test Run #4: SVE-1A, end of day 2 constant rate test
Soil Vapor Extraction Pilot Test Report
Del Amo Superfund Site Soil & NAPL Operable Unit (OU-1)
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FIGURE 10

Soil Gas Pore Velocity versus Radial Distance from SVE-1A - Test Run #4: end of day 2 constant rate test
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Soil Gas Pore Velocity versus Radial Distance from SVE-1B - Test Run #10: end of day 3 constant rate test
Soil Vapor Extraction Pilot Test Report
Del Amo Superfund Site Soil & NAPL Operable Unit (OU-1)
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FIGURE 12
SOIL VAPOR CONCENTRATIONS AND MASS REMOVAL RATES
Shallow Zone Constant Rate Testing; SVE Pilot Test Report
Del Amo Superfund Site Soil & NAPL Operable Unit (OU-1)
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SOIL VAPOR CONCENTRATIONS AND MASS REMOVAL RATES
Deep Zone Constant Rate Testing; SVE Pilot Test Report
Del Amo Superfund Site Soil & NAPL Operable Unit (OU-1)
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TABLE 1

SVE PILOT TEST WELL CONSTRUCTION DETAILS
Soil Vapor Extraction Pilot Test Report
Del Amo Superfund Site Soil & NAPL Operable Unit (OU-1)

. . Total Depth (feet Diameter of Top of Screen Bottom of Sand Filter Pack Approximate Distance from
Ll D (el et ) RS CAoE Rl E bg‘;) ( Casing (inches)* (?eet bgs) Screen (feet bgs) (feet bgs) ppExtraction Well (feet)
SVE-1A (VWL0011) Extraction Shallow 5/24/2017 16 2 7 15 6-16 From SVE-1A:
VM-1A (VWL0012) Vapor monitoring Shallow 5/25/2017 16 2 7 15 6-16 7
VM-2A (VWL0013) Vapor monitoring Shallow 5/25/2017 16 2 7 15 6-16 10
VM-3A (VWL0014) Vapor monitoring Shallow 5/25/2017 16 2 7 15 6-16 15
VM-4A (VWL0015) Vapor monitoring Shallow 5/24/2017 16 2 7 15 6-16 20
VM-5A (VWL0016) Vapor monitoring Shallow 5/24/2017 16 2 7 15 6-16 30
SVE-1B (VWL0017) Extraction Deep 5/24/2017 43 2 20 42 18.5- 43 From SVE-1B:
VM-1B (VWL0018) Vapor monitoring Deep 5/25/2017 43 2 20 42 18.5 - 43 15
VM-2B (VWL0019) Vapor monitoring Deep 5/25/2017 43 2 20 42 18.5 - 43 22
VM-3B (VWL0020) Vapor monitoring Deep 5/25/2017 43 2 19 41 18.5 - 43 27
VM-4B (VWL0021) Vapor monitoring Deep 5/24/2017 43 2 20 42 18.5 - 43 38
VM-5B (VWL0016) Vapor monitoring Deep 5/24/2017 43 2 20 42 18.5 - 43 50

Notes:
bgs = below ground surface

*Well casing is 2" Blank Schedule 40 PVC
Screen is 0.020 inch slotted 2 inch Schedule 40 PVC




TABLE 2

BASELINE FIELD VACUUM MEASUREMENTS

Soil Vapor Extraction Pilot Test Report
Del Amo Superfund Site Soil & NAPL Operable Unit (OU-1)

Well ID Zone Date Measured | Vacuum (in wc)
Prior to start of pilot testing
SVE-1A Shallow 4/2/18 10:35 0.000
VM-1A Shallow 4/2/18 11:05 0.000
VM-2A Shallow 4/2/18 11:25 0.000
VM-3A Shallow 4/2/18 10:45 0.000
VM-4A Shallow 4/2/18 10:55 0.000
VM-5A Shallow 4/2/18 11:15 0.000
SVE-1B Deep 4/2/18 10:28 0.000
VM-1B Deep 4/2/18 9:45 0.100
VM-2B Deep 4/2/18 9:55 0.080
VM-3B Deep 4/2/18 10:20 0.000
VM-4B Deep 4/2/18 10:15 0.065
VM-5B Deep 4/2/18 10:05 0.080
Post shallow testing; Prior to start of deep testing*
SVE-1B Deep 4/9/18 7:00 0.065
VM-1B Deep 4/9/18 8:05 0.075
VM-2B Deep 4/9/18 8:03 0.080
VM-3B Deep 4/9/18 8:12 0.070
VM-4B Deep 4/9/18 8:10 0.085
VM-5B Deep 4/9/18 8:08 0.075
Notes:

in wc = inches of water column

* Readings collected after equilibrium period




TABLE 3

VOC AND FIXED GAS SOIL VAPOR ANALYTICAL RESULTS — Shallow and Deep Testing

Soil Vapor Extraction Pilot Test Report

Del Amo Superfund Site Soil & NAPL Operable Unit (OU-1)

Study LsoachSLen Sample ID SaDr;\ge Time Benzene |Ethylbenzene| Toluene Acetone D(i:;rltl)f(i);e Dlrcohr:]ogt%(:::o Ethylttluene o-Xylene | p/m-Xylene Styrene Te;rt:;cer:]lsro T”d:el:;oeth Methane g;r:izr; Nitrogen OZ{SEE)@. GTaZEIEiZ)
ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv Y%v %v %v ppmv
Analytical Method EPA TO-15M SCAQMD 25.1M ASTM D-1946 EPA TO-3M
Baseline - Shallow SVE-1A | VSS01351 | 04/02/18 1035 6,800 1,700 78J 40 <14 <3.0 <7.9 <7.8 <17 <3.2 <3.4 <3.5 290 7.48 89.1 3.47 13,000
Baseline - Deep SVE-1B | VSS01350 | 04/02/18 1028 7,600 1,900 92J 51 <14 <3.0 <7.9 <7.8 <17 <3.2 <3.4 <3.5 360 15.5 81.9 2.62 12,000
Shallow Zone
Shallow Step Test; Step 1 SVE-1A | VSS01355 | 04/02/18 1255 5,400 1,700 67J 3417 <11 <2.4 <6.4 <6.3 <13 <25 <2.7 <2.8 270 5.52 87.6 6.91 9,100
Influent | VSS01352 | 04/02/18 1301 120 11 0.90J 0.42J <0.089 <0.019 <0.051 <0.050 <0.11 <0.020 <0.022 <0.022 9 0.220J 78.9 20.9 170
Shallow Step Test; Step 2 SVE-1A | VSS01357 | 04/02/18 1339 7,100 2,700 100J 3417 <14 <3.0 <7.9 <7.8 <17 <3.2 <3.4 <3.5 310 6.52 89.1 4.33 13,000
Influent | VSS01360 | 04/02/18 1353 81 9 1.3 0.22J <0.028 0.015J <0.016 <0.016 <0.033 0.0080J <0.0067 <0.0069 10 0.204J 78.8 21 260
Shallow Step Test; Step 3 SVE-1A | VSS01353 | 04/02/18 1450 7,800 3,200 110J 36J <17 <3.7 <9.9 <9.8 <21 <4.0 <4.2 <4.3 320 6.77 89.1 4.17 14,000
Influent | VSS01354 | 04/02/18 1453 380 47 3.2J <0.72 <0.70 <0.15 <0.40 <0.39 <0.83 <0.16 <0.17 <0.17 20 0.434J 79.2 20.3 630
Shallow Step Test; Step 4 SVE-1A [SVE-1A sample not collected as high system vacuum could not be overcome by sample box
Influent | VSS01358 | 04/02/18 1606 580 180 5.9 <0.23 <0.22 <0.048 <0.13 <0.13 <0.27 0.092 J <0.054 <0.056 24 0.559 79.3 20.1 1,000
Shallow Step Test: End SVE-1A | VSS01359 | 04/02/18 1707 3,700 930 25 <0.029 0.036 J 0.015J 0.11 0.17 0.5 0.77 <0.0067 <0.0069 300 7.17 88.3 4.54 12,000
Influent | VSS01356 | 04/02/18 1701 710 300 10J <1.1 <1.1 <0.24 <0.64 <0.63 <1.3 <0.25 <0.27 <0.28 29 0.747 79.5 19.7 1,400
SVE- 1A [ VSS01361 | 04/03/18 916 4,200 970 62 127 <2.8 157 <1.6 <1.6 <3.3 0.94 <0.67 <0.69 300 8.16 88 3.86 15,000
Shallow Constant Rate Test; Initial Hour 1.4 Influent | VSS01363 | 04/03/18 915 330 83 4.6 <0.11 <0.11 <0.024 <0.064 <0.063 <0.13 0.11J <0.027 <0.028 19 0.506 79.1 20.4 890
Effluent | VSS01362 | 04/03/18 918 0.8 1.3 0.029 0.021J <0.0011 <0.00024 0.00098 J 0.00098 J 0.0024 J 0.0023 J <0.00027 <0.00028 - - - - 12
SVE- 1A | VSS01365 | 04/05/18 1201 7,600 1,900 877 <23 <22 <4.8 <13 <13 <27 <5.1 <5.4 <5.6 260 11 83.4 5.63 13,000
Shallow Constant Rate Test; Midpoint Hour 39.4 | Influent | VSS01366 | 04/05/18 1200 980 670 207 16 J <2.8 <0.60 <1.6 <1.6 <3.3 0.97 J <0.67 <0.69 26 1.19 79 19.8 1,700
Effluent | VSS01367 | 04/05/18 1205 1.3 2.2 0.033J 0.042 J <0.0070 <0.0015 <0.0040 <0.0039 <0.0083 <0.0016 <0.0017 <0.0017 - - - - 7
SVE-1A | VSS01368 | 04/06/18 1455 7,600 3,000 110J <23 <22 <4.8 <13 <13 <27 <5.1 <5.4 <5.6 250 12.4 82.7 4.93 19,000
Shallow Constant Rate Test; Final Hour 66.4 Influent | VSS01369 | 04/06/18 1500 660 320 13J 31J <2.8 <0.60 <1.6 <1.6 <3.3 <0.64 <0.67 <0.69 23 1.18 78.9 19.9 1,600
Effluent | VSS01370 | 04/06/18 1505 0.9 1.6 0.027 J 0.0059 J <0.0056 <0.0012 <0.0032 <0.0031 <0.0067 <0.0013 <0.0013 <0.0014 - - - -- 8
Deep Zone
Deep Step Test: Step 1 SVE-1B | VSS01372 | 04/09/18 833 8,700 2,800 74 <36 <35 <7.4 <20 <20 <42 <8.0 <8.4 <8.7 290 16.3 81.2 2.42 17,000
Influent | VSS01371 | 04/09/18 835 3,600 1,100 397 21 <11 <2.4 <6.4 <6.3 <13 <2.5 <2.7 <2.8 120 6.44 79.5 14.1 5,700
Deep Step Test: Step 2 SVE-1B | VSS01374 | 04/09/18 1005 8,900 3,000 821 <46 <44 <9.5 <25 <25 <53 <10 <11 <11 290 16.1 81.4 2.55 19,000
Influent | VSS01373 | 04/09/18 1005 3,100 870 49 1.3J <0.22 <0.048 0.37J 0.20J 0.38J 0.16 J <0.054 <0.056 130 7.29 79.6 13.1 9,400
Deep Step Test: Step 3 SVE-1B | VSS01376 | 04/09/18 1220 7,700 2,200 65J 48 ) <44 <9.5 <25 <25 <53 <10 <11 <11 280 15.9 81.5 2.53 18,000
Influent | VSS01375 | 04/09/18 1225 5,700 2,700 56 J <29 <28 <6.0 <16 <16 <33 <6.4 <6.7 <6.9 200 9.86 80.2 9.95 12,000
Deep Step Test: Step 4 SVE-1B | VSS01378 | 04/09/18 1317 6,900 2,700 60J <46 <44 <9.5 <25 <25 <53 <10 <11 <11 350 15.8 81.6 2.61 19,000
Influent | VSS01377 | 04/09/18 1315 5,100 2,600 557 30J <22 <4.8 <13 <13 <27 <5.1 <5.4 <5.6 170 8.66 79.9 11.4 11,000
Deep Step Test: End SVE-1B | VSS01380 | 04/09/18 1420 8,300 3,000 707 <46 <44 <9.5 <25 <25 <53 <10 <11 <11 330 16 81.4 2.61 18,000
Influent | VSS01379 | 04/09/18 1415 4,600 2,100 44 J 40J <22 <4.8 <13 <13 <27 <5.1 <5.4 <5.6 130 8.34 79.8 11.8 11,000
SVE-1B | VSS01381 | 04/09/18 1615 7,900 2,700 63J <46 <44 <9.5 <25 <25 <53 <10 <11 <11 250 15.9 81.1 3.04 17,000
Deep Constant Rate Test; Initial Hour 1.5 Influent** | VSS01383 [ 04/09/18 1625 33 82 1.0J 0.53J <0.17 <0.037 <0.099 <0.098 <0.21 <0.040 <0.042 <0.043 - - - - 170
Effluent | VSS01382 | 04/09/18 1620 17 39 0.53J 0.35J <0.11 <0.024 <0.064 <0.063 <0.13 <0.025 <0.027 <0.028 0.82J <0.139 78.5 21.4 110
SVE-1B | VSS01384 | 04/11/18 1028 7,500 4,800 857 <29 <28 <6.0 <16 <16 <33 <6.4 <6.7 <6.9 270 14.9 78.8 6.29 16,000
Deep Constant Rate Test; Midpoint Hour 32.75 Influent | VSS01385 | 04/11/18 1025 3,900 3,200 50J 140 <14 <3.0 <7.9 <7.8 <17 <3.2 <3.4 9.31J 130 7.48 78.6 14 8,900
Effluent | VSS01386 | 04/11/18 1030 81* 310* 2.4 <1.1 <1.1 <0.24 <0.64 <0.63 <1.3 <0.25 <0.27 <0.28 - - - - 570
SVE-1B | VSS01387 | 04/12/18 1000 7,200 5,900 871J <29 <28 <6.0 <16 <16 <33 <6.4 <6.7 <6.9 140 14.4 78 7.55 15,000
Deep Constant Rate Test; Midpoint Hour 56.3 Influent | VSS01388 | 04/12/18 1000 4,100 3,400 547 181J <14 <3.0 <7.9 <7.8 <17 <3.2 <34 4.0J 76 7.62 78.2 14.2 8,500
Effluent | VSS01389 | 04/12/18 1005 64* 130* 1.7J <0.46 <0.44 <0.095 <0.25 <0.25 <0.53 <0.10 <0.11 0.11J - - -- -- 540
SVE-1B | VSS01390 | 04/13/18 1145 4,800 1,900 437 297 <28 <6.0 <16 <16 <33 <6.4 16J <6.9 82 13.8 77.8 8.4 15,000
Deep Constant Rate Test; Final Hour 82 Influent | VSS01392 | 04/13/18 1156 2,600 1,300 25 207 <14 <3.0 <7.9 <7.8 <17 <3.2 <3.4 <3.5 45 7.09 78.1 14.8 8,900
Effluent | VSS01391 | 04/13/18 1151 19 39 0.50J 0.36 J <0.11 <0.024 <0.064 <0.063 <0.13 <0.025 0.029 J <0.028 - - - - 220

Notes:

ppmv = parts per million by volume

%v = percent volume

TPH = total petroleum hydrocarbons

< = not detected above the method detection limit

-- = sample not collected per RD Work Plan Sampling and Analytical Plan (AECOM 2018)

J = Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit. Reported value is estimated.
Only detected compounds are presented. For a complete list of compounds that are analyzed for by EPA TO-15M, please refer to Attachment 4.

*Elevated due to higher throughput of hydrocarbons for thermal oxidation during deep soil testing and influence from influent concentrations during lab sample collection.
**|nitial deep constant rate test system influent vapor sample collected on 4/9 was anomalous as it is not consistent with the SVE-1B well head vapor sample.




TABLE 4

SHALLOW ZONE STEP TEST — WELLHEAD AND SYSTEM READINGS

Soil Vapor Extraction Pilot Test Report

Del Amo Superfund Site Soil & NAPL Operable Unit (OU-1)

Extraction Well Field Data (SVE-1A)

System Dilution

System Influent Data

System Effluent

Date Time El‘rai’r):: ’ Temp (°F) I:gtv(\a/ \'?;cpljlue:] \?;)cpljlueri :ézd\i/r?gcs (plpz)lnev) (plpz)lnev) 95 | Gy €0} Rl IEelo SEtmple Percent Open (%) Te;mp 'I;lgtvt\el \?;)cpljlueri HS;I:; r\l/gc')sc 0| €O | Leth Ertimlply Temp (°F)
(hour) (scfm)| (in. Hg) | (in. wc) (ppmv) w methane | w/o methane %) | (%) | (%) | (%) | Collected (°F) (scfm) | (in. Hg) (ppmv) (%) | (%) Cellizsieal
Step 1 Average 34 4.1 56.1
4/2/2018 | 12:56 0 - 3.8 35 47.6 >15000 FO FO - -- -- | 38.4 VSS01355 80 101 64 235 5 0.24 | VSS01352 1503
4/2/2018 | 13:30| 0.57 - 2.96 4.75 64.6 >15000 FO FO - - - |28.9 80 101 64.9 23 46 0.18 1506
Step 2 Average 5.9 6.0 81.6
4/2/2018 | 13:47 0 - 6.67 6.5 88.4 >15000 FO FO - - - | 26.1 VSS01357 80 98 66.2 22 63 0.28 | VSS01360 1517
4/2/2018 | 14:09 0.37 - 4.9 6.0 81.6 >15000 FO FO -- -- -- 303 80 98 81.4 22 78 0.26 1521
4/2/2018 | 14:40| 0.88 - 6.25 55 74.8 >15000 FO FO - - - | 34.6 80 98 82.5 22 82 0.28 1530
Step 3 Average 7.4 12.0 163.1
4/2/2018 | 14:50 0 - 6.81 12.0 163.1 >15000 FO FO - - - | 33.1 VSS01353 80 98 101 215 171 0.7 | VSS01354 1531
4/2/2018 | 15:18 0.47 83 7.63 12.0 163.1 >15000 FO FO 22 0 44 274 80 98 102.5 21.5 220 0.6 1554
4/2/2018 | 15:50 1 81 7.72 12.0 163.1 >15000 FO FO 25|02 |44 254 80 98 104.1 215 240 0.63 1564
Step 4 Average 9.8 17.2 234.3
4/2/2018 | 16:05 0 78.8 8.17 17.0 231.1 _ _ 18.4 80 98 118 21.3 292 0 | 0.72 | VSS01358 1577
:
4/2/2018 | 16:57| 0.87 68.3 7.99 17.2 233.8 23.6 | VSS01359 80 99 122.1 21.2 402 0 | 1.06 | VSS01356 1593
Notes:

RH: Relative Humidity

-- = readings inadvertently missed
°F = degrees Fahrenheit
scfm = standard cubic feet per minute
in. Hg = inches Mercury

in. we = inches water column
ppmv = parts per million by volume

FO = flame out due to insufficient oxygen




TABLE 5
SHALLOW ZONE STEP TEST VACUUM INFLUENCE
Soil Vapor Extraction Pilot Test Report
Del Amo Superfund Site Soil & NAPL Operable Unit (OU-1)

SVE-1A Wellhead | AVer29€ Welll - paie Measured “eorum o o)
Step No. |~ i i wey | FlOW Rate VM-1A* | VM2A | vM-3A | vM4A | vmBA

(scfm) Distance from SVE-1A 7 10 15' 20 30

41212018 12:54 0.00 013 | 000 | 000 | o0.00

. 6 i 41212018 13:09 0.00 013 | 000 | 000 | 0.00
41212018 13:24 0.00 013 | 000 | 000 | 0.00

41212018 13:39 0.00 010 | 000 | 000 | 0.06

41212018 13:54 0.00 018 | 000 | 000 | o0.00

, o o 41212018 14:09 0.00 019 | 000 | 002 | 0.00
41212018 14:24 0.02 020 | 007 | o006 | 003

41212018 14:39 0.00 016 | 007 | 003 | 0.00

41212018 14:55 0.02 050 | 014 | 012 | o0.09

41212018 15:10 0.02 058 | 022 | o018 | o014

3 163 7.4 41212018 15:25 0.00 050 | 017 | o012 | 0.0
41212018 15:40 0.03 054 | 018 | 014 | o011

41212018 15:55 0.02 054 | 016 | 013 | o0.10

41212018 16:10 0.01 078 | 032 | 023 | o018

. - os 41212018 16:25 0.03 080 | 036 | 028 | o021
41212018 16:40 0.06 094 | 044 | 034 | o034

41212018 16:55 0.04 094 | 042 | 032 | o031

Notes:
in wc = inches of water column
scfm = standard cubic feet per minute

*anomalous vacuum response in VM-1A




TABLE 6

SHALLOW ZONE CONSTANT RATE TESTING SYSTEM READINGS
Soil Vapor Extraction Pilot Test Report
Del Amo Superfund Site Soil & NAPL Operable Unit (OU-1)

Extraction Well Field Data (SVE-1A)

System Dilution Data

System Influent Data

System Effluent Data

Date In-l;ler?veal EI‘?iFr)r?: ‘ T(imp 'I;Igtvt\e’ C;)cpu“uercrjl C:cptilueri :(IeIZd\i/r(l)gc':s (plp:)Irlr?v) (plrz)lrgv) O | CH, 1CO,| RH Sal;rﬁgle Percent Open (%) T(imp 'I;Igtvt\e’ C;)cpu“uercrjl Hg;l:;:;c SO €05 | Lo Sl Teomp HI(?)::; r\llg(?sc €0, Sal;rﬁgle
(hour) (hour) CF) (scfm) | (in. Hg) | (in. wc) (ppmv) w methane w/o methane (%) | (%) | (%) | (%) Collected CF) (scfm) | (in. Hg) (ppmv) (%) | (%) | Collected (F) (ppmv) ) Collected
Average 71.0 10.9 12 164.8 >15000 FO FO 30| 10 |9.7]| 34 102 | 100.7 21 372 00| 13 1516 2 4.3
4/3/18 7:50 0 0 60.6 @ 9.47 12 163.1 >15000 FO FO 23| 0 47 432 80 98 72.1 20 129 0  0.66 1449 0
4/3/18 9:16 1.43 1.43 75.1 6.9 11.5 156.3 >15000 FO FO 32 0 51289 VSS01361 80 100 84 20 269 0 0.7 | VSS01363 | 1512 6 5.06 VSS01362
4/3/18 10:50 1.57 3.00 71.2 11.2 12 163.1 >15000 FO FO 31 0 |69]297 80 102 | 106.8 21 255 0 | 0.74 1531 2 4.14
4/3/18 12:30 1.67 4.67 80.7 | 10.2 13.5 183.5 >15000 FO FO 29, 0 |63 324 80 102 | 1045 21 307 0 | 0.71 1527 5 4.04
4/3/18 14:00 1.50 6.17 76.4 | 101 12 163.1 >15000 FO FO 26 01 6.7 264 80 102 | 103.8 21 310 0 0.8 1531 6 4.12
4/3/18 15:30 1.50 7.67 78.3 | 133 11.5 156.3 >15000 FO FO 29 0 | 7.2 247 80 100 | 104.2 21 307 0 | 092 1532 7 4.16
4/3/18 16:55 1.42 9.08 66.6 9.4 11 149.5 >15000 FO FO 29 01 7 1293 80 100 @ 104.3 21 310 0 | 0.89 1532 5 4.14
4/4/18 7:00 14.08 23.17 60.2 | 16.75 13 176.7 >15000 FO FO 35 02 97 48 80 103 | 93.9 21 352 0 | 124 1565 4 43
4/4/18 8:00 1.00 24.17 59.5 | 12.62 12 163.1 >15000 FO FO 29 01 10 @ 45 80 101 93.7 21 398 0 1.42 1474 2 4.16
4/4/18 9:30 1.50 25.67 62.7 | 185 13 176.7 >15000 FO FO 3 08|10 455 80 101 | 104.2 21 400 0 1.4 1463 3 4.08
4/4/18 11:00 1.50 27.17 75 10.95 11.5 156.3 >15000 FO FO 3.2 0.8 | 10 | 28.8 80 101 | 104.1 21 375 0 1.34 1460 4 4.2
4/4/18 12:30 1.50 28.67 81 8.4 12,5 169.9 >15000 FO FO 3108 10 224 80 103 | 104.4 21 386 0 | 1.36 1471 3 41
4/4/18 14:00 1.50 30.17 72.9 12.8 13 176.7 >15000 FO FO 3 16 | 10 30.6 80 103 | 104.6 21 407 0 1.38 1474 5 4.12
4/4/18 15:30 1.50 31.67 715 | 15.6 12 163.1 >15000 FO FO 3112 10 321 80 102 | 103.9 21 403 0 1.4 1476 3 4.18
4/4/18 17:00 1.50 33.17 65.3 11.4 115 156.3 >15000 FO FO 26 09 11 584 80 102 | 104.1 21 387 0 1.41 1472 3 4.2
4/4/18 19:00 2.00 35.17 |SVE unit shutdown due to high temp of generator; restarted at 745 on 4/5/18 after coolant added
4/5/18 8:00 0.25 35.42 61.4 | 12.47 115 156.3 >15000 FO FO 32 0.7 | 11 | 471 80 100 98.9 21 321 0 1.32 1474 0 4.54
4/5/18 9:30 1.50 36.92 62.1 9.84 11 149.5 >15000 FO FO 28|17 | 11 465 80 101 | 99.1 21 365 1.46 1559 0 4.56
4/5/18 11:00 1.50 38.42 67.9 | 12.45 13 176.7 >15000 FO FO 3 /108 11 35 80 101 99.4 21 412 0 1.6 1588 0 4.68
4/5/18 12:00 1.00 39.42 VSS01365 VSS01366 VSS01367
4/5/18 12:30 0.50 39.92 715 | 10.19 13 176.7 >15000 FO FO 32 15 | 11 | 30.7 80 102 | 100.2 21 433 0 1.64 1602 0 4.68
4/5/18 14:00 1.50 41.42 80.7 | 8.27 12.5 169.9 >15000 FO FO 29| 05 | 11 232 80 102 | 100.4 21 458 0 | 146 1487 0 4.24
4/5/18 15:30 1.50 42.92 78 9.13 12.5 169.9 >15000 FO FO 29 05 11 243 80 102 | 100.1 21 410 0 1.45 1468 0 4.12
4/5/18 17:00 1.50 44.42 66 8.15 11 149.5 >15000 FO FO 27, 1 |11 394 80 100 | 100.6 21 398 0 1.5 1530 0 4.34
4/6/18 7:00 14.00 58.42 56.6 | 10.24 12 163.1 >15000 FO FO 26 0.7 | 12 | 49.7 80 100 @ 103.9 21 420 0 1.64 1529 1 4.42
4/6/18 8:00 1.00 59.42 63.2 | 10.1 13 176.7 >15000 FO FO 3202 11 381 80 102 | 104.1 21 458 0 | 1.78 1536 0 4,54
4/6/18 9:30 1.50 60.92 77.9 | 9.52 115 156.3 >15000 FO FO 35119 | 11 | 26 80 103 | 104.4 21 423 0 1.54 1537 0 4.38
4/6/18 11:00 1.50 62.42 80.5 | 991 12 163.1 >15000 FO FO 27|27 |12 237 80 104 | 104.2 21 427 0 | 152 1539 0 4.38
4/6/18 12:30 1.50 63.92 78.8 | 10.13 12.5 169.9 >15000 FO FO 31 31 | 11 | 244 80 110 @ 104.6 21 433 0 1.56 1542 0 4.32
4/6/18 14:00 1.50 65.42 775 | 8.73 12 163.1 >15000 FO FO 2929 | 11 252 80 110 | 104.3 21 412 0 | 154 1544 0 431
4/6/18 15:00 1.00 66.42 79.9 | 9.58 12 163.1 >15000 FO FO 3.2 32 |11 22.8 VSS01368 80 110 | 104.4 21 421 0 1.52 | VSS01369 | 1547 0 4.29 | VSS01370

Notes:

RH: Relative Humidity
°F = degrees Fahrenheit

scfm = standard cubic feet per minute

in. Hg = inches Mercury
ppmv = parts per million by volume
FO = flame out due to insufficient oxygen




TABLE 7

SHALLOW ZONE CONSTANT RATE VACUUM INFLUENCE
Soil Vapor Extraction Pilot Test Report
Del Amo Superfund Site Soil & NAPL Operable Unit (OU-1)

Date Measured Time Interval Elapsed Time Gpppliee V\Ci;uum (i Vacuum Influence (in wc)
(hours) (hours) SVE-1A VM-1A VM-2A | VM-3A | VM-4A | VM-5A

Distance from SVE-1A 7 10 15' 20 30
4/3/18 7:00 0.00 0.00 163 0.00 0.19 0.17 0.14 0.20
4/3/18 11:21 3.52 3.52 163 0.00 0.75 0.41 0.29 0.28
4/3/18 16:00 4.65 8.17 150 0.17 0.75 0.36 0.26 0.26
4/4/18 7:10 15.17 23.33 163 0.00 1.00 0.56 0.44 0.44
4/4/18 16:45 9.58 32.92 156 0.31 0.83 0.42 0.30 0.26

Unit shutdown for 12.75 hours from 4/4 1900 to 4/5 0745

4/5/18 7:55 2.42 35.33 156 0.00 0.86 0.45 0.35 0.35
4/5/18 11:58 4.05 39.38 177 0.42 0.95 0.49 0.37 0.34
4/5/18 16:50 4.87 44.25 150 0.34 0.77 0.36 0.26 0.20
4/6/18 7:00 14.17 58.42 163 0.05 1.01 0.57 0.42 0.41
4/6/18 14:45 7.75 66.17 163 0.11 0.76 0.33 0.23 0.18

Notes:

in wc = inches of water column

*anomalous vacuum response in VM-1A




TABLE 8

DEEP ZONE STEP TESTING SYSTEM READINGS

Soil Vapor Extraction Pilot Test Report
Del Amo Superfund Site Soil & NAPL Operable Unit (OU-1)

Extraction Well Field Data (SVE-1B)

System Dilution Data

System Influent Data

System Effluent Data

Date Time Ti;l:p(;zir) T(Gf,';])p Dlgf::srgztrfl FI((’;NC::)IE* Vaﬁﬁslrf((jin. gzlezd\i/r?gcs (P';”n?v) (p'l:J”n?v) 0, (%) %I/—L, COOZ FsH ~ab Sample Percent Open (%) Temp (°F) Flow Rate VaAczzlrInE((jin. H;;I:(;r\l/gc;C Coo COOZ Lab Sample Temp (°F)
(In. WC)" we) (Ppmv) A i Y . 6) (%) (%) | Collected (scfm) H) [ %) | (%) Collected
Step 1 Average 0.9 67.6 26
4/9/2018 825 0 75.8 0.9 68.7 >15000 FO FO 0.3 0.2 15.7 | 33.5 | VSS01372 60 100 81.2 14 1390 0 1.58 | VSS01371 1629
4/9/2018 920 0.9 74.5 0.9 67.2 >15000 FO FO 2.9 0.7 14.2 36 60 110 81.4 14 1788 0 151 1520
4/9/2018 950 1.4 75.5 0.9 66.8 26 >15001 FO FO 2.5 2.5 135 | 354 60 120 81.6 14 1907 0 1.47 1492
Step 2 Average 2.3 104 35
4/9/2018 1005 0 80.2 2.25 102 >15000 FO FO 0.4 1.8 15.2 | 31.3 | VSS01374 60 120 101.3 11 2120 0 1.26 & VSS01373 1549
4/9/2018 1035 0.5 80.5 2.3 101 35 >15000 FO FO 0.5 3.1 149 | 309 60 120 101.2 11 2350 0 1.22 1614
4/9/2018 1105 1 92.6 2.3 110 >15000 FO FO 0.5 4 14.7 | 10.8 60 120 102.1 11 2480 0 1.22 1525
Step 3 Average 2.4 110 44
4/9/2018 1220 0 98.8 2.4 109 43 >15000 FO FO 0.7 5 144 | 11.3 | VSS01376 60 120 100.5 11 2470 0 1.22 | VSS01375 1576
4/9/2018 1245 0.4 96.1 2.4 111 44 >15000 FO FO 0.6 5.8 143 | 94 60 130 100.9 11 2540 0 1.22 1472
Step 4 Average 3.6 132 57
4/9/2018 1315 0 100.7 3.8 138 65 >15000 FO FO 0.1 6.9 142 | 3.3 | VSS01378 60 130 129.2 6 2500 0 1.32 | VSS01377 1599
4/9/2018 1320 0.1 55
4/9/2018 1345 0.5 99.1 3.5 131 54 >15000 FO FO 0.1 3.8 146 | 95 60 130 130.1 6 2370 0 1.32 1515
4/9/2018 1415 1 92.6 3.4 126 55 >15000 FO FO 0.6 3.3 14.3 25 VSS01380 60 130 130.4 6 2250 0 1.34 | VSS01379 1540
Notes:

1) Flow rate will be calculated using differential pressure

*High wellhead flowrates measured by the VelociCalc during the deep soil pilot test were likely overestimated by approximately 75 percent based on a mass balance with benzene and ethylbenzene concentrations (Attachment 6).

RH: Relative Humidity

°F = degrees Fahrenheit

scfm = standard cubic feet per minute

in. Hg = inches Mercury

ppmv = parts per million by volume
FO = flame out due to insufficient oxygen
-- = readings inadvertently missed




TABLE 9
DEEP ZONE STEP TEST VACUUM INFLUENCE
Soil Vapor Extraction Pilot Test Report
Del Amo Superfund Site Soil & NAPL Operable Unit (OU-1)

Vacuum (in wc)
SVE-1B Wellhead | AAVerage well Date Measured
Step No. . Flow Rate vM-1B | vm2B | vm-3B | vm-4B | vm-5B
Vacuum (in wc) ¢
Istance from =

(scfm) Di from SVE-1B 15 22' 27" 38' 50'
4/9/2018 8:35 3.27 2.50 2.26 1.70 1.32
4/9/2018 9:15 3.24 2.50 2.21 1.67 1.30
1 26 68 4/9/2018 0:36 3.52 2.81 2.39 1.90 1.54
4/9/2018 9:46 3.56 2.84 2.43 1.94 157
4/9/2018 10:00 3.58 2.87 2.46 1.97 1.59
4/9/2018 10:15 517 4.08 3.56 2.78 2.21
4/9/2018 10:30 5.35 4.26 3.65 2.92 2.35

2 35 104
4/9/2018 10:45 5.39 4.32 3.69 2.98 2.42
4/9/2018 11:00 5.33 4.31 3.65 2.98 2.41
4/9/2018 12:20 4.73 5.39 3.28 2.45 1.89
4/9/2018 12:35 5.21 4.15 3.57 2.82 2.25

3 44 110
4/9/2018 12:50 5.30 4.22 3.64 2.91 2.35
4/9/2018 13:05 5.30 4.24 3.64 2.89 2.32
4/9/2018 13:20 6.29 5.03 4.26 3.34 2.66
4/9/2018 13:35 6.22 4.94 4.26 3.35 2.66

4 57 132
4/9/2018 13:50 6.29 5.01 4.33 3.43 2.76
4/9/2018 14:15 6.35 5.08 4.34 3.48 2.81

Notes:
in wc = inches of water column

*High wellhead flowrates measured by the VelociCalc during the deep soil pilot test were likely overestimated by approximately 75
percent based on a mass balance with benzene and ethylbenzene concentrations (Attachment 6).




TABLE 10

DEEP ZONE CONSTANT RATE TESTING SYSTEM READINGS

Soil Vapor Extraction Pilot Test Report

Del Amo Superfund Site Soil & NAPL Operable Unit (OU-1)

Extraction Well Field Data (SVE-1B)

System Dilution Data

System Influent Data

System Effluent Data

_ Time EIa_psed Temp Differential | Flow | Applied | PID \_/OC FID FID 0, | cH, [cO,| RH | Lab sample T Flow | Applied Horiba_ vOoC 0, | cHy | €O, | Lab sample | Temp Horiba_ \Yele: Lt Sl
Date/ Time Interval Time . Pressure Rate* V_acuum Readings (ppmv) (ppmv) » Collected Percent Open (%) CF) Rate V_acuum Readings % % % Collected ¢F) Readings Collected
(hour) (hour) CF) (In. we)* (scfm) | (in.wc) (ppmv) w methane [ w/o methane ol SCOINCa RED 0 (scfm) [ (in. Hg) (ppmv) G | (£ (ppmv)
Average | 77.7 3.4 128 53 >15000 FO FO 47 | 45 [135] 27.3 122 | 116.7 5 2,000 13.3| 34 7.0 1552 0

4/9/18 14:45 0 0 89.9 34 124 55 >15000 FO FO 44 | 3.8 |11.7| 251 60 130 102.1 6 2,230 10.3 | 2.9 7.3 1466 1

4/9/18 16:15 15 15 91.1 3.4 125 55 >15000 FO FO 1.7 48 14.1|18.1  VSS01381 60 130 | 1024 6 2,190 199 1.3 8.5 VSS01382 1542 1 VSS01383
4/9/18 17:25 1.17 2.7 83.9 34 125 55 >15000 FO FO 1.2 35 146 238 60 130 102.3 6 2,140 12.3 | 2.0 6.2 1532 1

4/9/18 20:00 2.58 5.3 System shutdown due to high temperature

4/10/18 7:00 11.00 5.3 System restarted

4/10/18 7:30 0.50 5.8 63.9 113 56 >15000 FO FO 21| 13 149 634 60 120 | 1294 6 1,945 11.0 11 7.9 1471 0

4/10/18 9:20 1.83 7.6 74.8 130 55 >15000 FO FO 25 | 27 146 429 60 130 138.6 6 2,280 10.8 | 2.7 7.8 1574 0
4/10/18 10:50 1.50 9.1 85.6 155 55 >15000 FO FO 2 5.3 [14.7 20.9 60 138 | 128.3 6 2,310 10.8 3.6 7.5 1604 0
4/10/18 11:50 1.00 10.1 89.5 161 55 >15000 FO FO 2 6.4 145 20.8 60 138 129.2 6 2,230 10.6 @ 4.9 7.5 1611 0
4/10/18 13:00 1.17 11.3 Unit switched from 3-phase to single phase operations due to fluctuating temperature
4/10/18 13:10 0.17 11.4 52 >15000 FO FO
4/10/18 13:20 0.17 11.6 95.4 158 52 >15000 FO FO 23| 48 141 165 60 140 | 1154 6 2,280 10.2 35 7.9 1534 3
4/10/18 14:50 120 101.5 8 3,190 1512 0
4/10/18 15:07 1.78 134 84.5 138 54 >15000 FO FO 28 | 6.1 14 | 222 60 120 | 116.9 5 2,440 199 22 8.5 1744 0
4/10/18 16:20 1.22 14.6 83.3 140 52 >15000 FO FO 25 21 147 176 60 120 117.3 5 2,140 12.3 | 3.2 6.5 1495 0
4/10/18 17:30 1.17 15.8 85.5 135 52 >15000 FO FO 25| 38 137 159 60 120 | 118.2 5 2,160 111 2.6 7.5 1522 0

4/11/18 7:25 13.92 29.7 62.5 108 52 >15000 FO FO 38 19 146 67.3 60 120 116.1 5 1,779 126 2.1 7.0 1590 0

4/11/18 9:00 1.58 31.3 70.6 117 52 >15000 FO FO 43 | 5 14 | 504 60 120 | 1154 5 2,010 12.0 5.2 7.3 1590 0
4/11/18 10:30 1.50 32.75 75.7 130 52 >15000 FO FO 42 | 9.2 14 | 415  VSS01384 60 120 116.2 5 2,060 12.2 | 5.6 7.0 VSS01385 1517 0 VSS01386
4/11/18 12:00 1.50 34.3 79.3 135 52 >15000 FO FO 43 6.8 | 14 385 60 120 | 116.1 5 2,020 12.8 4.8 6.6 1589 0
4/11/18 13:00 1.00 35.3 52 >15000 FO FO 4.4 | 7.7 |13.9 60 120 116.3 5 2,010 12.7 | 5.3 6.6 1475 0
4/11/18 14:30 1.50 36.8 83.9 137 52 >15000 FO FO 44 74 138 217 60 120 | 116.4 5 2,070 12.7 5.8 6.6 1584 0
4/11/18 16:00 1.50 38.3 76.8 127 52 >15000 FO FO 4.7 | 6.6 |13.7| 44.2 60 120 116.3 5 1,934 13.2 5 6.3 1590 0
4/11/18 17:15 1.25 39.5 76.6 122 52 >15000 FO FO 7.2 | 54 132 408 60 120 | 116.0 5 1,902 212 2.8 8.2 1586 0

4/12/18 7:10 13.92 53.42 60.0 107 52 >15000 FO FO 6.1 06 13.6 60.8 60 110 116.5 5 1,658 13.7 1 0.9 6.6 1579 0

4/12/18 8:30 1.33 54.75 67.5 107 52 >15000 FO FO 6.0 21 134 327 60 120 | 116.4 5 1,766 135 25 6.5 1574 0
4/12/18 10:00 1.50 56.3 80.5 121 52 >15000 FO FO 55 5.0 13.7 11.1  VSS01387 60 120 116.1 5 1,779 13.1 3.8 6.8 VSS01388 1572 0 VSS01389
4/12/18 11:30 1.50 57.75 77.8 125 52 >15000 FO FO 6.2 | 6.2 13.0 15.9 60 120 | 116.6 5 1,798 13.6 55 6.3 1574 0
4/12/18 13:00 1.50 59.25 834 128 52 >15000 FO FO 6.2 | 115 12.7 17.7 60 120 117.0 5 1,785 134 9.1 6.2 1544 0
4/12/18 14:30 1.50 60.8 80.6 125 52 >15000 FO FO 6.7 | 76 124 19.8 60 120 | 116.2 5 1,808 13.3 3.2 6.5 1593 0
4/12/18 16:00 1.50 62.25 82.1 130 52 >15000 FO FO 6.3 18 131 18.2 60 120 116.1 5 1,859 123 45 7.6 1451 0
4/12/18 17:30 1.50 63.75 82.0 132 52 >15000 FO FO 74 | 15 122 17.0 60 120 | 116.2 5 1,851 125 25 7.5 1506 0

4/13/18 7:00 13.50 77.25 524 101 52 >15000 FO FO 74 1.0 12.7 30.7 60 110 116.4 5 1,543 149 0.9 5.8 1531 0

4/13/18 8:00 1.00 78.25 64.2 106 52 >15000 FO FO 72 | 50 125 216 60 110 | 116.4 5 1,676 139 138 6.4 1531 0

4/13/18 9:00 1.00 79.25 67.0 119 52 >15000 FO FO 71 18 12.7 16.7 60 110 118.2 5 1,688 13.8 | 2.9 6.4 1542 0
4/13/18 10:00 1.00 80.25 77.4 132 52 >15000 FO FO 64 32 130 75 60 120 | 118.1 5 1,798 135 3.0 6.2 1541 0
4/13/18 11:00 1.00 81.25 79.3 134 52 >15000 FO FO 6.9 41 126 5.7 60 120 118.2 5 1,832 145 25 5.6 1545 0
4/13/18 11:45 0.75 82.00 VSS01390 VSS01392 VSS01391
4/13/18 12:00 0.25 82.25 80.8 140 52 >15000 FO FO 6.8 3.7 126 5.6 60 120 118.1 5 1,845 138 1.2 6.3 1545 0

Notes:

1) Flow rate will be calculated using differential pressure

*High wellhead flowrates measured by the VelociCalc during the deep soil pilot test were likely overestimated

RH: Relative Humidity
°F = degrees Fahrenheit
scfm = standard cubic feet per minute
in. Hg = inches Mercury
ppmv = parts per million by volume

FO = flame out due to insufficient oxygen

. Based on a mass balance with benzene and ethylbenzene concentrations (Attachment 6), the deep zone flow rates likely ranged between 40 and 79 scfm.




TABLE 11

DEEP ZONE CONSTANT RATE VACUUM INFLUENCE
Soil Vapor Extraction Pilot Test Report
Del Amo Superfund Site Soil & NAPL Operable Unit (OU-1)

Applied Vacuum (in

T ——— Time Interval Elapsed Time o) Vacuum (in wc) N
(hours) (hours) SVE-1B VM-1A VM-2A [ VM-3A | VM-4A | VM-5A | SVE-1A | VM-1B | VM-2B | VM-3B | VM-4B | VM-5B

Distance from SVE-1B 19 32 36' 19 43' 24 15' 22 27 38 50'
4/9/18 14:45 0.00 0.00 54 - - - - - - 6.42 5.15 4.42 3.58 291
4/9/18 16:15 1.50 1.50 54 -- - - - - - 6.40 511 4.37 3.52 2.85
4/9/18 17:30 1.25 2.75 55 -- - - - - - 6.52 5.21 4.46 3.56 2.97

Unit shutdown for 11 hours from 2000 on 4/9 to 700 on 4/10
4/10/18 7:55 3.42 6.17 55 -- - - - - - 6.65 5.32 4.55 3.72 3.02
4/10/18 11:00 3.08 9.25 55 0.00 3.92 3.87 5.59 3.50 4.50 6.69 5.36 4.58 3.78 3.10
4/10/18 17:00 6.00 15.25 52 - - - - - - 6.23 5.00 4.24 3.47 2.81
4/11/18 6:45 13.75 29.00 52 - -- -- -- -- -- 4.31
4/11/18 8:40 1.92 30.92 52 - - - - - - 6.35 5.12 3.60 2.96
4/11/18 14:30 5.83 36.75 52 0.00 341 3.38 5.04 297 3.98 6.08 4.85 4.10 3.32 2.66
4/11/18 16:30 2.00 38.75 52 - - - - - - 6.12 4.89 4.15 3.35 271
4/12/18 6:45 14.25 53.00 52 - - - - - - 4.29
4/12/18 7:45 1.00 54.00 52 - - - - - - 6.35 5.08 3.59 294
4/12/18 10:10 2.42 56.42 52 - -- - - - - 6.29 5.05 3.60 2.92 |manometer readings
4/12/18 10:10 0.00 56.42 52 - -- - - - - 6.20 5.00 3.60 2.90 |magnehelic readings
4/12/18 17:00 6.83 63.25 52 4.06 3.30 3.06 5.09 3.01 - 6.12 5.00 4.16 3.37 2.73
Vacuum measurement collected at MW-
4/13/18 7:00 14.00 77.25 52 - - -- -- - - 6.18 4.97 4.22 3.42 2.81 |21 approximately 200 feet from SVE-
1B; 1.17 in wc

4/13/18 11:40 4.67 81.92 52 4.18 3.16 321 5.10 2.76 2.72 6.10 4.81 4.02 3.74 2.06

Notes:

in wc = inches of water column

-- = data not collected




TABLE 12

DIOXIN/FURAN SVE EMISSIONS SAMPLING RESULTS
Soil Vapor Extraction Pilot Test Report
Del Amo Superfund Site Soil & NAPL Operable Unit (OU-1)

Shallow Outdoor Soil Pilot Test (SVE-1A)

Parameter Unit Run 1 Run 2 Run 3 Average
Run Duration hr 4 4 4
End Date m/d/yr 4/4/18 4/5/18 4/6/18
End Time hr:min 12:10 12:41 11:29
ng/dscm 0.138 0.73 0.0588 0.309
Total PCDDs/PCDFs iy 5.15E-11| 2.56E-10| 2.04E-11| 1.09E-10
Flow Rate dscfm 100 93.7 92.8 95.5
Deep Soil Pilot Test (SVE-1B)
Parameter Unit Run 1 Run 2 Run 3 Average
Run Duration hr 4 4 4
End Date m/d/yr 4/11/18 4/12/18 4/13/18
End Time hr:min 10:02 11:34 11:36
ng/dscm 0.0359 0.013 0.0128 0.0206
LR I < /hr 1.74E-11| 6.34E-12| 6.24E-12| 9.99E-12
Flow Rate dscfm 129 152 151 144
Notes

PCDDs - Polychlorinated dibenzo-P-dioxins
PCDFs - Polychlorinated dibenzofurans
ng/dscm - nanograms per dry standard cubic meter




TABLE 13

DIOXIN/FURAN BACKGROUND/AMBIENT AIR SAMPLING RESULTS
Soil Vapor Extraction Pilot Test Report
Del Amo Superfund Site Soil & NAPL Operable Unit (OU-1)

Parameter Unit Run 2 Run 3 Run 4 Run 5 Run 6 Run 7

Run Duration hr 24 24 24 24 24 24
End Date m/d/yr 4/5/18 4/6/18 4/10/18 4/11/18 4/12/18 4/13/18
End Time hr:min 11:35 11:45 10:25 10:35 10:40 10:45
Total PCDDs/PCDFs |ng/m3 8.59E-04| 6.91E-05| 1.43E-04(1.56E-03* | 1.02E-03| 1.10E-03

Notes

PCDDs - Polychlorinated dibenzodioxins
PCDFs - Polychlorinated dibenzofurans

ng/m3 - nanograms per cubic meter

*Concentration may be biased high (see explanation in Section 6 of AKI's Report, Attachment 3)
Run 1 deemed invalid by AKI, so not included in results.
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